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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably orient discotic 
liquid-crystalline molecules in a substantially 
perpendicular and uniform direction and to obtain an 
optical compensating sheet suitable for an STN(super 
twisted nematic) liquid crystal display. 
SOLUTION: A (meth)acrylic acid copolymer having a 
10-100C hydrocarbon group or a 1-1 00C fluorine 
substituted hydrocarbon group is added to an aligning 
film and discotic liquid-crystalline molecules are 
oriented at an average tilt angle in the range of 50- 
90° . 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a liquid crystal orientation film and a 
manufacturing method for the same. This invention relates also to the optical compensation 
sheet which has the optical anisotropy layer formed from the orienting film and the discotic 
liquid crystal nature child on the transparent substrate in this order. Furthermore, this invention 
relates also to a STN type liquid crystal display. This invention relates also to the method of 
carrying out orientation of the discotic liquid crystal nature child by the average tilt angle of the 
range of 50 thru/or 90 degrees further again. 
[0002] 

[Description of the Prior Art]A STN type liquid crystal display consists of an optical 
compensation sheet (phase difference plate) of one sheet or two sheets provided between a 
STN type liquid crystal cell, two polarizing plates, and STN type liquid crystal cells and 
polarizing plates. A liquid crystal cell consists of an electrode layer for applying voltage to two 
substrates and cylindrical liquid crystallinity molecule for enclosing a cylindrical liquid 
crystallinity molecule and it. In a STN type liquid crystal cell, the orienting film for carrying out 
orientation of the cylindrical liquid crystallinity molecule is provided in two substrates. 
Orientation of the cylindrical liquid crystallinity molecule is twisted and carried out to 180 
thru/or 360 degrees using a chiral agent. In a STN type liquid crystal display without an optical 
compensation sheet, a display image colors it blue or yellow for the birefringence of a cylindrical 
liquid crystal element. A monochrome display or the colored presentation of coloring of a display 
image is also inconvenient. An optical compensation sheet cancels such coloring, and it is used 
in order to acquire a bright clear picture. The function to expand the angle of visibility of a liquid 
crystal cell may be given to an optical compensation sheet again. As an optical compensation 
sheet, the extension double refraction film is used from the former. About the optical 
compensation sheet for STN type liquid crystal displays using an extension double refraction 
film, each gazette of JP,7-104284,A and 7-1 3021 has a statement. 

[0003] Replacing with the optical compensation sheet which consists of an extension double 
refraction film, and using the optical compensation sheet which has an optical anisotropy layer 
including a discotic liquid crystal nature child on a transparent substrate is proposed. An optical 
anisotropy layer carries out orientation of the discotic liquid crystal nature child, and is formed 
by fixing the oriented state. Generally a discotic liquid crystal nature child has a big double 
refraction factor. And a discotic liquid crystal nature child has various orientation gestalten. It 
becomes possible to manufacture the optical compensation sheet which has an optical property 
which cannot be acquired in the conventional extension double refraction film by using a 
discotic liquid crystal nature child. About the optical compensation sheet using a discotic liquid 
crystal nature child, each specification of JP.6-2141 16,A, a U.S. Pat. No. 5583679 item, said 
5646703 No., and German Patent Gazette 3911620ANo. 1 has a statement. However, these 
optical compensation sheets are designed as main uses supposing the TN liquid crystal display. 
[0004]It is possible to use the optical compensation sheet using a discotic liquid crystal nature 
child for a STN type liquid crystal display. In a STN type liquid crystal display, the cylindrical 



liquid crystallinity molecule which carried out super-torsion orientation more greatly than 90 
degrees is used in double reflex mode. The feature that a mass clear display is possible is 
shown in a STN type liquid crystal display by time division driving also with the simple matrix 
electrode structure where there is no active device (a thin film transistor and a diode). In order 
to carry out optical compensation of the STN type liquid crystal cell using a discotic liquid 
crystal nature child, it is necessary to carry out orientation (homogeneous orientation) of the 
discotic liquid crystal nature child vertically substantially. As for a discotic liquid crystal nature 
child, it is still more preferred to carry out torsion orientation. The optical compensation sheet 
to which it was twisted and orientation of the discotic liquid crystal nature child was carried out 
is indicated by JP,9-26572,A. Furthermore, the state where orientation of the discotic liquid 
crystal nature child was carried out vertically substantially is shown in the drawing of the 
gazette. In the method currently indicated by the gazette, the material which contains a discotic 
liquid crystal nature child in a glass substrate is applied, it dries, and orientation of the discotic 
liquid crystal nature child is substantially carried out vertically by impressing a magnetic field in 
parallel with a substrate. 
[0005] 

[Problem(s) to be Solved by the Inventionjln the art currently indicated by JP,9-26572,A, a 
device special to a discotic liquid crystal nature child's orientation (magnetic field orientation) is 
needed. It is difficult to acquire reproducibility high also about the oriented state. The art to 
which orientation (homeotropic orientation) of the cylindrical liquid crystallinity molecule used 
for a liquid crystal cell is carried out vertically substantially on the other hand is also studied. 
For example, in the liquid crystal cell of the perpendicular orientation (VerticaiAlignment) liquid 
crystal mode to which orientation of the cylindrical liquid crystallinity molecule is vertically 
Carried out substantially at the time of impressing no voltage, and orientation rs substantially 
carried out horizontally at the time of voltage impressing, the orienting film to which orientation 
of the cylindrical liquid crystallinity molecule is carried out vertically substantially is required. 
Various orienting films are proposed about the cylindrical liquid crystallinity molecule. However, 
it is difficult to carry out orientation of the discotheque liquid crystallinity ****** vertically 
substantially from an orienting film interface to an air interface only by using the orienting film 
of a cylindrical liquid crystallinity molecule. Therefore, the method of carrying out orientation of 
the discotic liquid crystal nature child vertically substantially from an orienting film interface to 
an air interface is called for, without using a special device. 

[0006]The purpose of this invention is to provide the orienting film which has a function to 
which orientation of the liquid crystallinity molecule (especially discotic liquid crystal nature 
child) is carried out vertically substantially. Especially the purpose of this invention is to provide 
an optical compensation sheet suitable for a STN type liquid crystal display. The purpose of this 
invention is also to provide the STN type liquid crystal display in which the clear picture of high 
contrast is acquired. The purpose of this invention is also to provide the method to which the 
orientation of the discotic liquid crystal nature child is made to carry out in the vertical and 
uniform direction stably further again. 
[0007] 

[Means for Solving the Problem]this invention — the purpose — the following — (— one — ) - 
( — two — ) — a liquid crystal orientation film — the following — ( — three — ) - ( — four — ) — 
a liquid crystal orientation film — a manufacturing method — the following — ( — five — ) - ( — 
six — ) — an optical compensation sheet — the following — ( — seven — ) — STN — type — a 
liquid crystal display — and — the following — ( — eight — ) — a discotic liquid crystal — 
nature — a child — orientation — carrying out — making — a method — attaining — having 
had. 

(1) Liquid crystal orientation film consisting of an acrylic acid copolymer or a methacrylic acid 
copolymer which is the liquid crystal orientation film provided on a base material, and includes a 
repeating unit expressed with following formula (I), and a repeating unit expressed with following 
formula (II) or (III) : [0008] 
[Formula 6] 



(1) ri (n) R2 (in) f 

— <CH a -9) m - & ~-(CH z -^) n -~ — (CH 2 -9) n - 
COO-M LO-RO Qy 

[0009]Among [type, R 1 is a hydrogen atom or methyl and;R 2 , A hydrogen atom, a halogen atom, 
or the number of carbon atoms is an alkyl group of 1 thru/or 6, and;M, Are a proton, alkali metal 
ion, or ammonium ion, and;L°, -0-, -CO- -NH-, -S0 2 - , an alkylene group, Are a connecting 
group of the bivaience chosen from the group which consists of an alkenylene group, allylene 
groups, and those combination, and;R°, a carbon atom — a number — ten — or — 100 — a 
hydrocarbon group — or — a carbon atom — a number — one — or — 100 — a fluorine atom 

— substitution — a hydrocarbon group — it is — ; — Cy — aliphatic series — a ring — a 
group — aromatic series — a group — or — a heterocycle group — it is — ; — m — ten — or 

— 99 — mol — % — it is — ; — and — n — one — or — 90 — mol ~ % — it is ~] . 

(2) In formula (II) including a repeating unit as which an acrylic acid copolymer or a methacrylic 
acid copolymer is expressed in formula (I), and a repeating unit expressed with formula (II), A 
liquid crystal orientation film given in (1) whose number of carbon atoms in which R° includes at 
least two aromatic rings or aromatic property heterocycle is a hydrocarbon group of 10 thru/or 
100. 

[0010](3) A repeating unit expressed with sard formula (I) on a base material, process; which 
carries out rubbing treatment of the surface of a process; coating film which dries a process; 
coating film which applies a solution of an acrylic acid copolymer including a repeating unit 
expressed with said formula (II) or (III), or a methacrylic acid copolymer, and forms a coating film 

— and, A manufacturing method of a liquid crystal orientation film consisting of a process of 
heating a coating film after rubbing treatment to temperature of the range of 50 thru/or 300 **. 

(4) A manufacturing method given in (3) which carries out a process of heating a coating film by 
making a hot plate which heated a coating film after rubbing treatment at 100 thru/or 250 ** 
contacting. 

[001 1](5) A repeating unit as which it is an optical compensation sheet which has the optical 
anisotropy layer formed from an orienting film and a discotic liquid crystal nature child on a 
transparent substrate in this order, and an orienting film is expressed in said formula (I), An 
optical compensation sheet, wherein it consists of an acrylic acid copolymer or a methacrylic 
acid copolymer including a repeating unit expressed with said formula (II) or (HI) and a discotic 
liquid crystal nature child is doing orientation by an average tilt angle of a range which is 50 
thru/or 90 degrees. 

(6) An optical compensation sheet given in (5) which is a range whose angle of torsion a discotic 
liquid crystal nature child is twisting and doing orientation, and is 90 thru/or 360 degrees. 
[0012](7) two polarizing plates and a STN type liquid crystal cell which have been arranged at a 
STN type liquid crystal ceil and its both sides — on the other hand — or it being a STN type 
liquid crystal display which consists of an optical compensation sheet of one sheet or two 
sheets arranged among both polarizing plates, and, A repeating unit which has the optical 
anisotropy layer in which an optical compensation sheet was formed from a transparent 
substrate, an orienting film, and a discotic liquid crystal nature child sequentially from [ this ] 
the polarizing plate side and as which an orienting film is expressed in said formula (I), It 
consists of an acrylic acid copolymer or a methacrylic acid copolymer including a repeating unit 
expressed with said formula (II) or (HI), A STN type liquid crystal display which orientation is 
carried out, a discotic liquid crystal nature child was twisted further, is doing orientation by an 
average tilt angle of a range which is 50 thru/or 90 degrees, and is characterized by angle of 
torsion being a range which is 90 thru/or 360 degrees. 

[0013](8) An orienting film containing an acrylic acid copolymer or a methacrylic acid copolymer 
including a repeating unit expressed with said formula (I) and a repeating unit expressed with 
said formula (II) or (III) is used, A method of carrying out orientation of the discotic liquid crystal 



nature child by an average tilt angle of the range of 50 thru/or 90 degrees. An average tilt angle 
of a liquid crystallinity moiecule as used herein means an average angle of a discotic liquid 
crystal nature child's disk face (or major axis direction of a cylindrical liquid crystallinity 
molecule), and a field of a base material. And the state where a liquid crystallinity molecule is 
carrying out orientation by an average tilt angle of a range which is 50 thru/or 90 degrees is 
called that a liquid crystallinity molecule is carrying out orientation vertically substantially. 
[0014] 

[Effect of the InventionjThe side chain with which, as for this invention person, the number of 
carbon atoms contains the hydrocarbon group of 10 thru/or 100 as a result of research, It 
succeeded in using for an orienting film the acrylic acid copolymer which has the cyclic 
structure linking directly to the side chain containing a fluoride substitution hydrocarbon group 
or a main chain (meta), and carrying out orientation of the liquid crystallinity molecule in the 
vertical and uniform direction stably substantially. It is effective especially when it is used, since 
this orienting film carries out orientation of the discotic liquid crystal nature child. It became 
possible to manufacture an optical compensation sheet suitable for a STN type liquid crystal 
display by the means to which the orientation of the discotic liquid crystal nature child is made 
to carry out in the vertical and uniform direction stably substantially having been obtained. By 
using the optical compensation sheet (preferably, it was twisted further and orientation was 
carried out) to which orientation of the discotic liquid crystal nature child was carried out 
vertically substantially, coloring of the display image of a STN type liquid crystal display is 
canceled, and the clear picture of high contrast can be acquired. 
[0015] 

[Embodiment of the Invention] Drawing 1 is a sectional view showing typically the oriented state 
of the cylindrical liquid crystallinity molecule in the liquid crystal cell in the picture element part 
of the impressing no voltage (off) of a STN type liquid crystal display, and the oriented state of 
the discotic liquid crystal nature child in an optical anisotropy layer. As shown in drawing 1 , a 
liquid crystal cell has the liquid crystal layer which enclosed and formed the cylindrical liquid 
crystallinity molecule (13a~13e) between the orienting film (12) of the upper substrate (1 1) 
bottom, and the orienting film (14) of the lower substrate (15) upper part. With the function of 
an orienting film (12, 14) and the chiral agent added to the liquid crystal layer, as shown in 
drawing 1 , torsion orientation of the cylindrical liquid crystallinity molecule (13a-13e) is carried 
out. Although omitted in drawing 1 , the upper substrate (11) and lower substrate (15) of a liquid 
crystal cell have an electrode layer, respectively. An electrode layer has the function to impress 
voltage to a cylindrical liquid crystallinity molecule (13a-13e). As it indicates drawing 1 that the 
impressed electromotive force of a STN type liquid crystal cell is 0, orientation of the cylindrical 
liquid crystallinity molecule (13a-13e) is mostly carried out to parallel (horizontally) with the 
field of the orienting film (12, 14) (at the time of impressing no voltage). And orientation of the 
cylindrical liquid crystallinity molecule (13a-13e) is carried out in the direction [ like ] which rolls 
a spiral in the level surface (it is about 240 degrees to a counterclockwise rotation from 1 3a to 
13e at drawing 1 ), being twisted along a thickness direction. At the time of the voltage 
impressing (on) of a STN type liquid crystal cell, orientation (it is a rearrangement to the 
direction of an electric field and parallel) of the cylindrical liquid crystallinity molecule (13b-13d) 
of the center portion in a liquid crystal cell is more nearly vertically carried out as compared 
with the time of impressing no voltage (off). Even if the oriented state of the cylindrical liquid 
crystallinity molecule (13a, 13e) near the orienting film (12, 14) impresses voltage, it does not 
change substantially. 

[001 6]The optical compensation sheet is arranged at the liquid crystal cell bottom. The optical 
compensation sheet shown in drawing 1 has an orienting film (22) and an optical anisotropy 
layer in this order on a transparent substrate (23). An optical anisotropy layer is a layer which 
made carry out orientation of the discotic liquid crystal nature child (21a-21e), and was 
produced by fixing a molecule by the oriented state. In this invention, as shown in drawing 1 . 
orientation of a discotic liquid crystal nature child's (21a-21e) disk face is substantially carried 
out vertically to the field of an orienting film (22). And as for a discotic liquid crystal nature child 



(21a-21e), as shown in drawing 1 , it is preferred [ being twisted along a thickness direction ] to 
carry out orientation in the direction [ like ] which roils a spiral in the level surface (it is about 
240 degrees to a clockwise rotation from 21a to 21 e at drawing 1 ). In drawing 1 , the cylindrical 
liquid crystallinity molecule and the discotic liquid crystal nature child have 13a, 21 e and 13b, 
21 d and 13c, 21c, 13d and 21b, and a relation to which each of 13e and 21a corresponds. That 
is, the discotic liquid crystal nature child 21 e compensates the cylindrical liquid crystallinity 
molecule 13a optically, and the discotic liquid crystal nature child 21a compensates the 
cylindrical liquid crystallinity molecule 13e optically like the following. Drawing 2 explains each 
correspondence relation. 

[0017] Drawing 2 is a mimetic diagram showing each index ellipsoid about the cylindrical liquid 
crystallinity molecule of a liquid crystal cell, and the discotic liquid crystal nature child of the 
optical compensation sheet which has a relation which carries out optical compensation of it. 
The index ellipsoid (13) of the cylindrical liquid crystallinity molecule of a liquid crystal cell is 
formed of the refractive index (13x, 13y) within a field parallel to an orienting film, and the 
refractive index (13z) of the thickness direction of a liquid crystal cell. In a STN type liquid 
crystal cell, the refractive index (13x) of one way within a field parallel to an orienting film 
serves as a big value, and the refractive index (13y) within the field of a direction vertical to it 
and the refractive index (13z) of the thickness direction of a liquid crystal cell serve as a small 
value. Therefore, an index ellipsoid (13) becomes the shape where the Rugby ball as shown in 
drawing 2 was laid down horizontally. Thus, in the liquid crystal cell which has an index ellipsoid 
which is not spherical, angular dependence arises in birefringence. This angular dependence is 
canceled using an optical compensation sheet. 

[0018]The index ellipsoid (21) of the discotic liquid crystal nature child of the optical 
compensation sheet which has a relation which carries out optical compensation of this 
cylindrical liquid crystallinity molecule is formed of the refractive index (21 x, 21 y) within a field 
parallel to an orienting film, and the refractive index (21 z) of the thickness direction of an 
optical anisotropy layer. In this invention, the refractive index (21 x) of one way within a field 
parallel to an orienting film serves as a small value by carrying out orientation of the discotic 
liquid crystal nature child vertically substantially, and the refractive index (21y) within the field 
of a direction vertical to it and the refractive index (21 z) of the thickness direction of an optical 
anisotropy layer serve as a big value. Therefore, an index ellipsoid (21) becomes the shape 
where the disk as shown in drawing 2 was stood. From the above relation, the retardation 
produced in the liquid crystal cell (1) can be offset with an optical compensation sheet (2). 
namely, the refractive index (13x, 13y, 13z) of a cylindrical liquid crystallinity molecule and a 
discotic liquid crystal nature child's refractive index (21 x.) If a liquid crystal display is designed 
satisfy the following formulas for the thickness (13t) of 21y, 21z, and the cylindrical liquid 
crystallinity molecular layer with the same direction of a director, and the thickness (21t) of a 
discotic liquid crystal nature molecular layer, the angular dependence of a liquid crystal cell is 
cancelable. 

**(13x-13y) x13t**=**(21x-21y) x21t****(13x-13z) x13t**=**(21x-21z) x21t** [001 9] Drawing 
3js a mimetic diagram showing the lamination of a STN type liquid crystal display. The liquid 
crystal display shown in (a) of drawing 3 is arranged sequentially from the back light (BL) side in 
order of the lower polarizing plate (3a), the lower optical compensation sheet (2a), the STN type 
liquid crystal cell (1), and the upper polarizing plate (3b). The liquid crystal display shown in (b) 
of drawing 3 is arranged sequentially from the back light (BL) side in order of a lower polarizing 
plate (3a), the lower optical compensation sheet (2a), the Manabu Uemitsu compensation sheet 
(2b), the STN type liquid crystal cell (1), and the upper polarizing plate (3b). The liquid crystal 
display shown in (c) of drawing 3 is arranged sequentially from the back light (BL) side in order 
of the lower polarizing plate (3a) and STN type liquid crystal cell (1) Uemitsu [ Manabu ] 
compensation sheet (2b) and the upper polarizing plate (3b). The liquid crystal display shown in 
(d) of d rawing 3 is arranged sequentially from the back light (BL) side in order of a lower 
polarizing plate (3a), the STN type liquid crystal cell (1), the lower optical compensation sheet 
(2a), the Manabu Uemitsu compensation sheet (2b), and the upper polarizing plate (3b). The 



liquid crystal display shown in (e) of drawing 3 is arranged sequentially from the back light (BL) 
side in order of the lower polarizing plate (3a), lower optical compensation sheet (2a), and STN 
type liquid crystal cell (1) Uemitsu [ Manabu ] compensation sheet (2b) and the upper polarizing 
plate (3b). 

[0020]In drawing 3 , as an arrow, the transmission axis (TAa) of a lower polarizing plate (3a), the 
direction of a normal (director) of the disk face of the discotic liquid crystal nature child near 
the orienting film of a lower optical compensation sheet (2a) (DDa), The direction (DDb) of a 
normal (director) of the disk face of the discotic liquid crystal nature child near the liquid crystal 
cell of a lower optical compensation sheet (2a), The rubbing direction (RDa) of the lower 
orientation film of a liquid crystal cell (1), the rubbing direction (RDb) of the upper orientation 
film of a liquid crystal cell (1), The direction (DDc) of a normal (director) of the disk face of the 
discotic liquid crystal nature child near the liquid crystal cell of a Manabu Uemitsu 
compensation sheet (2a), The direction (DDd) of a normal (director) of the disk face of the 
discotic liquid crystal nature child near the orienting film of a Manabu Uemitsu compensation 
sheet (2a) and the transmission axis (TAb) of the upper polarizing plate (3b) were shown. Each 
exact angle is explained in drawing 4 and drawing 5 . 

[0021] Drawing 4 is a top view showing the desirable optical direction about each element of a 
STN type liquid crystal display. Drawing 4 is the arrangement which thought front contrast as 
important, (a) of drawing 4 is a case where it has one optical compensation sheet between a 
lower polarizing plate and a STN type liquid crystal cell, as shown in (a) of drawing 3 . (b) of 
drawing 4 is a case where it has two optical compensation sheets between a lower polarizing 
plate and a STN type liquid crystal cell, as shown in (b) of drawing 3 . (c) of drawing 4 is a case 
where it has one optica! compensation sheet between a STN type liquid crystal cell and an 
upper polarizing plate, as shown in (c) of drawing 3 . (d) of drawing 4 is a case where it has two 
optical compensation sheets between a STN type liquid crystal cell and an upper polarizing 
plate, as shown in (d) of drawing 3 . (e) of drawing 4 is a case of one sheet where it has a total 
of two sheets, about an optical compensation sheet in an optical compensation sheet between a 
lower polarizing plate and a STN type liquid crystal cell between one sheet and a STN type 
liquid crystal cell, and an upper polarizing plate, as shown in (e) of drawing 3. X aims to become 
a standard (0 degree) and the meaning of each arrow is as drawing 3 having explained. It may be 
made the arrangement which replaced the transmission axis (TAa) of a lower polarizing plate, 
and the transmission axis (TAb) of the upper polarizing plate. 

[0022] Drawing 5 is a top view showing another desirable optical direction about each element of 
a STN type liquid crystal display. Drawing 5 is the arrangement which thought the tint as 
important, (a) of drawing 5 is a case where it has one optical compensation sheet between a 
lower polarizing plate and a STN type liquid crystal cell, as shown in (a) of drawing 3 . (b) of 
drawing 5 is a case where it has two optical compensation sheets between a lower polarizing 
plate and a STN type liquid crystal cell, as shown in (b) of drawing 3 . (c) of drawing 5 is a case 
where it has one optical compensation sheet between a STN type liquid crystal cell and an 
upper polarizing plate, as shown in (c) of drawing 3 . (d) of drawing 5 is a case where it has two 
optical compensation sheets between a STN type liquid crystal cell and an upper polarizing 
plate, as shown in (d) of drawing 3 . (e) of drawing 5 is a case of one sheet where it has a total 
of two sheets, about an optical compensation sheet in an optical compensation sheet between a 
lower polarizing plate and a STN type liquid crystal cell between one sheet and a STN type 
liquid crystal cell, and an upper polarizing plate, as shown in (e) of drawing 3 . X aims to become 
a standard (0 degree) and the meaning of each arrow is as drawing 3 having explained. It may be 
made the arrangement which replaced the transmission axis (TAa) of a lower polarizing plate, 
and the transmission axis (TAb) of the upper polarizing plate. 

[0023][Base material] As a base material, it is transparent and it is preferred to use a polymer 
film with small optical anisotropy. That a base material is transparent means that light 
transmittance is not less than 80%. It is preferred that the retardation within a field (Re) is 
specifically 20 nm or less small [ optical anisotropy ], it is still more preferred that it is 10 nm or 
less, and it is most preferred that it is 5 nm or less. As for the retardation (Rth) of a thickness 



direction, it is preferred that it is 100 nm or less, it is still more preferred that it is 50 nm or 
less, and it is most preferred that it is 30 nm or less. The retardation within a field (Re) and the 
retardation (Rth) of a thickness direction are defined by the following formula, respectively, 
nx and ny are the refractive indicees within a field of a transparent substrate among an Re=(nx- 
ny) xdRth=[[(nx+ny) /2}-nz] xd type, and nz is a refractive index of the thickness direction of a 
transparent substrate, and d is the thickness of a transparent substrate. 
[0024]Cellulose ester, polycarbonate, polysulfone, polyether sulphone, polyacrylate, and 
polymethacrylate are contained in the example of polymer. Cellulose ester is preferred, an 
acetyl cellulose is still more preferred, and triacetyl cellulose is the most preferred. As for a 
polymer film, forming by the solvent cast method is preferred. As for the thickness of a 
transparent substrate, it is preferred that it is 20 thru/or 500 micrometers, and it is still more 
preferred that it is 50 thru/or 200 micrometers. In order to improve adhesion with a transparent 
substrate and the layer (a glue line, vertical orientation films, or optical anisotropy layer) 
provided on it, a surface treatment (an example, glow discharge processing, corona discharge 
treatment, ultraviolet-rays (UV) processing, flame treatment) may be carried out to a 
transparent substrate. A glue line (under coat) may be provided on a transparent substrate. 
[0025][Orienting film] The repeating unit as which an orienting film is expressed in following 
formula (I), It consists of an acrylic acid copolymer (R 1 in formula (I) is a hydrogen atom) or 
methacrylic acid copolymer (R 1 in formula (I) is methyl) including the repeating unit expressed 
with following formula (II) or the following (III). According to this invention person's research, in 
order to carry out orientation of the liquid crystallinity molecule (especially discotic liquid 
crystal nature child) vertically substantially, the function of the side chain of the polymer 
contained in an orienting film is important. The surface energy of an orienting film is reduced by 
the functional group of polymer, and, specifically, it changes into the state where this stood the 
liquid crystallinity molecule. As a functional group to which the surface energy of an orienting 
film is reduced, the annular group (Cy in formula (III)) which the number of carbon atoms has 
linked with the hydrocarbon group of 10 thru/or 100, a fluorine atom substitution hydrocarbon 
group (R° in formula (II)), or a main chain directly is effective. In order to make these functional 
groups exist on the surface of an orienting film, a hydrocarbon group or a fluorine atom 
substitution hydrocarbon group is introduced into the side chain end of polymer, or an annular 
group is made to link with a main chain directly. 
[0026] 
[Formula 7] 

(I) R1 (H) R2 (HI) R2 

— <CH 2 -9) m - & — (CH 2 -9> n — — (CH 2 ~C) n - 

COO-M L»-R0 Cy 



[0027]In formula (I), R 1 is a hydrogen atom (acrylic acid copolymer) or methyl (methacrylic acid 
copolymer). In formula (I), M is a proton, alkaline metal (example, Na, K) ion, or ammonium ion. 
Ammonium ion may be replaced by organic group (an example, methyl) (the 1 st class - the 4th 
class). NH 4 , NH3CH3, NH 2 (CH 3 ) 2 , NH(CH 3 ) 3 , and N(CH 3 ) 4 are contained in an example of 
ammonium ion. When COOM of formula (I) is such a hydrophilic radical, an acrylic acid (meta) 
copolymer shows water solubility. Therefore, an orienting film can be formed using an aqueous 
solvent. In formula (I), m is 10 thru/or 99-mol %. As for m, it is preferred that it is [ 10 thru/or 
95 mol ] %, and it is still more preferred that it is [ 25 thru/or 90 mol ] %. 
[0028]In formula (II), a hydrogen atom, a halogen atom, or the number of carbon atoms of R 2 is 
an alkyl group of 1 thru/or 6. As for R 2 , it is preferred that a hydrogen atom or the number of 
carbon atoms is an alkyl group of 1 thru/or 6, it is still more preferred that they are a hydrogen 
atom, methyl, or ethyl, and it is most preferred that they are a hydrogen atom or methyl. 
[0029]In formula (II), L° is a connecting group of bivalence chosen from a group which consists 
of -O- -CO- -NH-— S0 2 - an alkylene group, an alkenylene group, allylene groups, and those 



combination. L° is -CQ-L 00 - (-CO- combines with a main chain and L 00 ). -it is a connecting 
group of bivalence chosen from a group which consists of 0- -CO-, -NH-, -S0 2 ~, an alkylene 
group, an alkenylene group, allylene groups, and those combination — especially a thing is 
preferred. 

[0030]L° -C0-0-, -CO-O-aikylene group -, -CO-0-alky!ene group-aikenylene group -, - CO- 
O-alkylene group-allylene group - -CO-O-alkylene group-O- - CO-O-alkylene group-O-CO- 
-CO-O-alkylene group-NH-S0 2 -allylene group-O-, - CO-O-alkylene group-O-CO-alkyiene 
group-O- -CO-O-alkylene group-CO-NH- - CO-O-alkylene group-NH-S0 2 ", -CO-0- 
aikylene group-O-CO-allylene group - - CO-NH- -CO-NH-allylene group - -CO-NH-allyiene 
group-CO-0-, - CO-O-allylene group-O-CO-alkylene group-O-allylene group - - CO-0- 
allylene group -, -CO-NH-allylene group-NH-CO-, It is preferred that they are CO-NH-allylene 
group-O-, -CO-O-alkylene group-CO-0-, -CO-O-alkylene group-CO- -CO-O-aliylene 
group-CO-0- or -CO-NH-alkylene group-NH-CO-0- and - -C0-0-, - CO-O-alkylene 
group-NH-S0 2 -allylene group-O-, - CO-NH-, -CO-NH-allylene group-O- -CO-O-alkylene 
group - - It is still more preferred that they are CO-O-alkylene group-allylene group - or - 
CO-O-alkylene group-O-CO-allylene group - and it is most preferred that they are -CO-O- 
or -CO-NH- Left-hand side combines with a main chain, and right-hand side combines these 
connecting groups with R°. 

[0031]The above-mentioned alkylene group may have branching or cyclic structure. As for the 
number of carbon atoms of an alkylene group, it is preferred that it is 1 thru/or 30, it is still 
more preferred that it is 1 thru/or 15, and it is most preferred that it is 1 thru/or 12. The 
above-mentioned alkenylene group may have branching or cyclic structure. As for the number 
of carbon atoms of an alkylene group, it is preferred that it is 2 thru/or 30, it is still more 
preferred that it is 2 thru/or 16, and it is most preferred that it is 2 thru/or 4. As for the 
above-mentioned allylene group, it is preferred that they are phenylene or naphthylene, it is still 
more preferred that it is phenylene, and it is most preferred that it is p-phenylene. An allylene 
group may have a substituent. For an example of a substituent of an allylene group, a halogen 
atom, carboxyl, cyano, Nitro, carbamoyl, sulfamoyl, an alky! group, a cycloalkyl group, an alkoxy 
group, an alkylthio group, an acyl group, an acyloxy group, an alkylation carbamoyl group, an 
alkylation sulfamoyl group, an amide group, a sulfonamide group, and an alkyl sulfonyl group are 
contained. 

[0032]In formula (II), the number of carbon atoms is [ a hydrocarbon group or the number of 
carbon atoms of 10 thru/or 100 of R° ] a fluorine atom substitution hydrocarbon group of 1 
thru/or 1 00. Hydrocarbon groups are an aliphatic group, aromatic groups, or those combination. 
Any of annular, branched state, or straight chain shape may be sufficient as an aliphatic group. 
As for an aliphatic group, it is preferred that they are an alkyl group (it may be a cycloalkyl 
group) or an alkenyl group (it may be a cycloaikenyl group). A hydrocarbon group may have a 
substituent which does not show strong hydrophilic nature like a halogen atom. As for the 
number of carbon atoms of a hydrocarbon group, it is preferred that it is 10 thru/or 80, it is still 
more preferred that it is 10 thru/or 60, and it is most preferred that it is 10 thru/or 40. 
[0033]As for a hydrocarbon group, it is preferred to have steroid structure. In addition to a 
function to reduce surface energy of an orienting film, there is also an excluded volume effect in 
steroid structure. If an excluded volume effect is given to an orienting film, it will multiply by the 
fall effect of surface energy, and will change into the state where a liquid crystallinity molecule 
was stood. A steroid group as used herein means a ring group with which a part of combination 
of a cyclopentano hydronaiium phenanthrene ring group or its ring is a double bond. As for the 
number of carbon atoms of a hydrocarbon group which has a steroid group, it is preferred that it 
is 18 thru/or 100, it is still more preferred that it is 19 thru/or 60, and it is most preferred that 
it is 20 thru/or 40. As for a hydrocarbon group, it is also preferred to include at least two 
aromatic rings or aromatic property heterocycle. A repeating unit which has a hydrocarbon 
group and it including at least two aromatic rings or aromatic property heterocycle in a side 



chain is mentioned later. 

[0034]Hydrocarbon groups of a fluorine atom substitution hydrocarbon group are an aliphatic 
group, aromatic groups, or those combination. Annular and any of branched state or linear shape 
may be sufficient as an aliphatic group. As for an aliphatic group, it is preferred that they are an 
alkyl group (it may be a cycloalkyl group) or an alkenyl group (it may be a cycloalkenyl group). 
An aliphatic group may have a substituent which does not show strong hydrophilic nature like 
other halogen atoms besides a fluorine atom. As for the number of carbon atoms of a fluorine 
atom substitution hydrocarbon group, it is preferred that it is 5 thru/or 80, it is still more 
preferred that it is 10 thru/or 60, and it is most preferred that it is 10 thru/or 40. As for a rate 
that a hydrogen atom of a hydrocarbon group is replaced by fluorine atom, it is preferred that it 
is [ 50 thru/or 100 mol ] %, it is more preferred that it is [ 70 thru/or 100 mol ] %, it is still more 
preferred that it is [ 80 thru/or 100 mol ] %, and it is most preferred that it is [ 90 thru/or 100 
mol ] %. 

[0035]In formula (II), n is 1 thru/or 90-mol %. As for n, it is preferred that it is [ 5 thru/or 80 

mol 3 %, and it is still more preferred that it is [ 10 thru/or 70 mol ] %. An example of a repeating 

unit (HyC) as which R° is expressed in formula (II) whose number of carbon atoms is a 

hydrocarbon group (except for a hydrocarbon group including at least two aromatic rings or 

aromatic property heterocycle) of 10 thru/or 100 below is shown. 

[0036] 

[Formula 8] 

(HyCl) -CH 2 -CH— 

CO-0-n-C 17 H 36 
(HyC2) — CHg-CH- 
CO-O-n-C^H^ 

[00373 

[Formula 9] 

(HyC3) — CH 2 -CH— 

CO-O-n-C 10 H 21 
(HyC4) -CH 2 -CH- 

CO -O-fCH^j, -CH =CH - n-C 8 H 17 

[00383 

[Formula 103 
(HyC5) -CH 2 -CH— 

CO-0-n-C 23 H 47 



(HyC6) ^H 2 -CH- 

CO -o-CHa-O-^J-t-CgHi , 



[0039] 

[Formula 11] 

(HyC7) —CH 2 ~C— 

CO- 0-n-C 17 H 35 

(HyC8) — CH 2 -~" t_C8Hl7 

~ t - CfiHl7 

n-C 4 H 9 



i 2 -CH- «; 8 h 17 

CO -0-{CH 2 ) 3 -0-CO -CH "Q"\_7~-t-( 



[0040] 

[Formula 12] 



CL 

;H2_( ? H " K 

CO -0-CH 2 -C0 -NH — \_y 



(HyC9) -CH 2 -CH— 

■CH 2 -C0-NH— ^_ 

"S0 2 -NH-n-C 12 H 2S 

(HyCIO) ~CH Z -^H- CH 3 

COK)^H-NH-S0 2 --fj>-0-n-C la H3 7 

[0041] 

[Formula 13] 

(HyCll) -CH 2 -CH- ' 
C0-O-<CH 2 )3-O- 

(HyC12) — CH 2 -CH— 

CO-O-(CH 2 ) 10 -Br 

[0042] 

[Formula 14] 
(HyC13) -CH 2 -CH— 

CO-NH-n-C 15 H 31 

(HyC14) -nCHs^H- 6 " 11 ^ 
[0043] 

[Formula 15] 
(HyC15) -CH 2 -CH- 

C0-NH-fVc0-O-n-C 17 H 35 

(HyC16) -CH 2 -CH- /r -. 

CO -NH — v_/~"CO -0-n-C 23 H 47 

[0044] 

[Formula 1 6] 

(HyC17) -CH 2 -CH- ^ 11 \ 



0-^^-O-CO-CH 2 -O-^^— t-C 



(HyCl8) -CH 2 ~9H- 

CO-O-^_^-n-C 10 H 21 

[0045] 

[Formula 17] 

(HyC19) -CH 2 ~9H- ^-^ 

CO-NH— ^3-NH-CO-n-C2oH 41 

9H 3 

(HyC20) -CH £ -C- 

CO -N H-(VOtC I0 H 21 



[0046] 

[Formula 18] 
(HyC21) -CHa-^H— 
■ CO-0 




[0048] 

[Formula 20] 




[Formula 21] 




(HyC27) -CH 2 ~CH— 
CO' " 



(HyC28) — CH 2 



[0050] 

[Formula 22] 

(HyC29) — CH 2 -CI 

CO- O 



(HyC30) — CH 2 ^CH— 
CO 



0-NHH^5 




[0051] 
[Formula 23] 

(HyC31) 



(HyC32) — CH 2 -CH— 



[0052] 

[Formula 24] 



(HyC33) — ch 2 -CH— 

co-o. 




(HyC34) — CH 2 -CH— 
CO " 



[0053] 

[Formula 25] 
(HyC35) -CH 2 -CH— 
CO-O 



(HyC36) -CH 2 -CH- > 



[0054] 

[Formula 26] 
(HyC37) -CH 2 -CH— 
CO-O- 



(HyC38) — CH 2 -CH— 

CO~0-CH 2 -CO 



[0055] 

[Formula 27] 



(HyC39) — CH 2 -CH— 
C( 



:0-O-CH 2 -CO 



(HyC40) — CH 2 -CH — 

CO-0-(CH 2 )4-CO-0 



[0056] 

[Formula 28] 



(HyC41> 



(HyC42) — CH 2 - 




[0057] 

[Formula 29] 
(HyC43) 




(HyC45) 

9' 

-CH 2 -C- 

CO-O-n-C^Hgg 



[0058]below, R° shows the example of an acrylic acid copolymer including the repeating unit 
(HyC) as which the number of carbon atoms is expressed by formula (II) which is a hydrocarbon 
group (except for a hydrocarbon group including at least two aromatic rings or aromatic 
property heterocycle) of 10 thru/or 100 (meta-). AA is a repeating unit derived from acrylic 
acid, and MA is a repeating unit derived from methacryiic acid. The rate of a repeating unit is 
mol %. 
[0059] 

PA1: - (AA) 60- (HyC1) 40-PA2:-. (AA) 70-. (HyC1) 30-PA3:-. (AA) 60- (HyC2) 40-PA4:-. 
(AA) 75-. (HyC2) 25-PA5:-. (AA) 65-. (HyC3) 35-PA6:-. (AA) 80-. (HyC3) 30-PA7:-. (AA) 60-. 
(HyC4) 40-PA8:-. (AA) 70-. (HyC4) 30-PA9:-. (AA) 70-. (HyC5) 30-PA10:-. (AA) 80-. (HyC5) 
20-PA1 1:- (AA) 60- (HyC6) 40-PA12:-. (AA) 70- (HyC6) 30-PA13:-. (AA) 60-. (HyC7) 40- 
PA14:-. (AA) 70- (HyC7) 30-PA15:-. (AA) 60- (HyC8)40-PA16:-(AA)85-(HyC8)15-PA17:-(AA) 
60-(HyC9)40-PA1 8:-(AA)70-(HyC9)30-PA1 9:-(AA)60-(HyC1 0)40-PA20:-(AA)70-(HyC1 0)30- 
[0060] 

PA21: -. (AA) 60- (HyC1 1) 40-PA22:- (AA) 85- (HyC11) 15-PA23:-. (AA) 60-. (HyC12) 40- 
PA24:-. (AA) 50- (HyC12) 50-PA25:-. (AA) 60- (HyC13) 40-PA26:-. (AA) 50- (HyC13) 50- 
PA27:-. (AA) 60- (HyC 14) 40-PA28:-. (AA) 70- (HyC 14) 30-PA29:-. (AA) 50- (HyC 15) 50- 
PA30:-. (AA) 60-. (HyC15) 40-PA31:-. (AA) 80- (HyC16) 20-PA32:-. (AA) 70- (HyC16) 30- 



PA33:-. (AA) 85- (HyC17) 15-PA34:-. (AA) 70- (HyC17) 30-PA35:-. (AA) 60- (HyC18) 40- 
PA36:-. (AA)70-(HyC1 8)30-PA37:-(AA)80-(HyC1 9)20-PA38:-(AA)70-(HyC1 9)30-PA39:-(AA) 
60-(HyC20)40-PA40:-(AA)70-(HyC20)30- [0061 ] 

PA41: -. (AA) 60-. (HyC21) 40-PA42:-. (AA) 70-. (HyC21) 30-PA43:-. (AA) 60-. (HyC22) 40- 
PA44:-. (AA) 70-. (HyC22) 30-PA45:-. (AA) 90-. (HyC23) 10-PA46:-. (AA) 80-. (HyC23) 20- 
PA47:-. (AA) 90-. (HyC24) 10-PA48:-. (AA) 80-. (HyC24) 20-PA49:-. (AA) 85-. (HyC25) 15- 
PA50:-. (AA) 70-. (HyC25) 30-PA51:-. (AA) 60-. (HyC26) 40-PA52:-. (AA) 70-. (HyC26) SO- 
PASS:-. (AA) 65-. (HyC27) 35-PA54:-. (AA) 60-. (HyC27) 40-PA55:-. (AA) 75-. (HyC28) 25- 
PA56:-. (AA)60-(HyC28)40-PA57:-(AA)60-(HyC29)40-PA58:-(AA)70-(HyC29)30-PA59:-(AA) 
60-(HyC30)40-PA60:-(AA)70-(HyC30)30- [0062] 

PA61: - (AA) 60- (HyC31) 40-PA62:-. (AA) 70- (HyC31) 30-PA63:-. (AA) 80- (HyC32) 20- 
PA64:-. (AA) 70-. (HyC32) 30-PA65:-. (AA) 80-. (HyC33) 20-PA66:-. (AA) 70-. (HyC33) 30- 
PA67:-. (AA) 60-. (HyC34) 40-PA68:-. (AA) 70-. (HyC34) 30-PA69:-. (AA) 90-. (HyC35) 10- 
PA70:-. (AA) 80-. (HyC35) 20-PA71:-. (AA) 60-. (HyC36) 40-PA72:-. (AA) 50-. (HyC36) 50- 
PA73:-. (AA) 60-. (HyC37) 40-PA74:- (AA) 70-. (HyC37) 30-PA75:-. (AA) 90-. (HyC38) 10- 
PA76:-. (AA)80-(HyC38)20-PA77:-(AA)60-(HyC39)40-PA78:-(AA)70-(HyC39)30-PA79:-(AA) 
80-(HyC40)20-PA80:-(AA)70-(HyC40)30- [0063] 

PA81: -. (AA) 60- (HyC41) 40-PA82:-. (AA) 70- (HyC41) 30-PA83:-. (AA) 60- (HyC42) 40- 
PA84:-. (AA) 70-. (HyC42) 30-PA85:-. (MA) 70-. (HyC1) 30-PA86:-. (MA) 60-. (HyC2) 40- 
PA87:-. (MA) 70-. (HyC3) 30-PA88:-. (MA) 60-. (HyC4) 40-PA89:- (MA) 70-. (HyC5) 30- 
PA90:-. (MA) 60- (HyC6) 40-PA91:-. (MA) 70- (HyC7) 30-PA92:-. (MA) 60-. (HyC8) 40- 
PA93:-. (MA) 70-. (HyC9) 30-PA94:-. (MA) 60- (HyC10) 40-PA95:-. (MA) 70- (HyC1 1) 30- 
PA96:-. (MA)60-(HyC1 2)40-PA97:-(MA)70-(HyC1 3)30-PA98:-(MA)60-(HyC14)40-PA99:-(MA) 
70-(HyC1 5)30-PA1 00:-(MA)60-(HyC1 6)40- [0064] 

PA101: -. (MA) 70- (HyC17) 30-PA102:-. (MA) 60- (HyC18) 40-PA103:-. (MA) 70- (HyC19) 
30-PA104:- (MA) 60- (HyC20) 40-PA105:-. (MA) 60- (HyC21) 40-PA106:-. (MA) 60- (HyC22) 
40-PA107:-. (MA) 60- (HyC23) 40-PA108:-. (MA) 60- (HyC24) 40-PA109:-. (MA) 60- (HyC25) 
40-PA110:-. (MA) 60- (HyC26) 40-PA111:-. (MA) 60- (HyC27) 40-PA112:-. (MA) 60-. (HyC28) 
40-PA1 13:-. (MA) 60- (HyC29) 40-PA1 14:-. (MA) 60- (HyC30) 40-PA1 15:-. (MA) 60- (HyC31) 
40-PA1 16:-. (MA) 60- (HyC32) 40-PA1 17:-. (MA) — 60-(HyC33)40- PA1 18:-(MA)60-(HyC34) 
40-PA119:-(MA)60-(HyC35)40- PA120:-(MA)60-(HyC36)40-PA121:-(MA)60- (HyC3.) 7) 40- 
PA1 22:-. (MA)60-(HyC38)40-PA1 23:-(MA)60-(HyC39)40-PA1 24:-(MA)60-(HyC40)40-PA1 25:- 
(MA)60-(HyC41)40-PA126:-(MA)60-(HyC42)40- [0065]An example of a repeating unit (FRU) as 
which R° is expressed in formula (II) whose number of carbon atoms is a fluorine atom 
substitution hydrocarbon group of 1 thru/or 100 below is shown. 
[0066] 

[Formula 30] 
(FRU1) — CHs-CH- 
CO-O-CHa-n-CyF^ 

(FRU2) — CHa-^H— 

C0-O-CH 8 ~n<; 1s F 31 

[0067] 

[Formula 31] 
(FRU3) — CH 2 -9H— 

CO-0-CH 2 -n-C B F 17 

(FRU4) — CH a -CH— 

CO-0-CH 2 -CF a 

[0068] 

[Formula 32] 



(FRU5) -CH 2 -CfH- 

CO-0-CH 2 — f3-CF 3 

(FRU6) — CH 2 -CH— CF 3 

CO-0-CF-0-n-C 3 F 7 



[0069] 

[Formula 33] 
(FRU7) — CH 2 -CH— 
CO-0 



(FRU8) -CH 2 -CH— CH 3 

CO-0-^CH-CH2-CF 3 



[0070] 

[Formula 34] 

(FRU9) — CH 2 -CH — 
CO-0 



'-if 



(FRUIO) — CH a -CH' 

CO-0-CH 2 



[0071] 

[Formula 35] 

(FRU11) -CH 2 -C— 

CO -0-CH 2 -n-C 8 F 17 
9H 3 Ft 

(FRU12) - - 



l2 lo^H^-F 
F F 



[0072] 

[Formula 36] 

(FRU13) — CH 2 -C— 

CO-0-CH 2 -CH 2 -CF 3 
<?H 3 

(FRU14) — CH S -C— 
CO-O 



[0073] 

[Formula 37] 



(FRU15) -CH 2 -CH- F \—. 

CQ-NH— v'V-F 



(FRU16) — CH 2 -CH — 
CO-NH 



[0074] 

[Formula 38] 
(FRU17) -CH 2 -CH- 

CO-NH-^_V 

(FRU18) — CH 2 -CH— 

CO -0-CH 2 -CH-CH 2 -n-C e F 17 

[0075] 

[Formula 39] 

(FRU19) — CH 2 -C— 

CO-NH 
CH 3 

(FRU20) — CHa-C— 

CO -0-CH 2 -CH 2 -0-CO 

9 1 

(FRU21) — CH 2 -C — 

CO-0-Chf 2 — n-C 7 F 15 

[0076]below, R° shows the example of an acrylic acid copolymer including the repeating unit 
(FRU) expressed with formula (H) which is a fluorine atom substitution hydrocarbon group of 1 
thru/or 100 (meta-). AA is a repeating unit derived from acrylic acid, and MA is a repeating unit 
derived from methacryiic acid. The rate of a repeating unit is mol %. 
[0077] 

PA201: -. (AA) 60-. (FRU1) 40-PA202:-. (AA) 70-. (FRU1) 30-PA203:-. (AA) 60-. (FRU2) 40- 
PA204:-. (AA) 70-. (FRU2) 30-PA205:- (AA) 70-. (FRU3) 30-PA206:-. (AA) 80-. (FRU3) 20- 
PA207:-. (AA) 70- (FRU4) 30-PA208:- (AA) 80- (FRU4) 20-PA209:-. (AA) 60- (FRU5) 40- 
PA210:-. (AA) 70- (FRU5) 30-PA211:-. (AA) 60- (FRU6) 40-PA212:-. (AA) 70- (FRU6) 30- 
PA213:-. (AA) 60- (FRU7) 40-PA214:-. (AA) 70- (FRU7) 30-PA215:-. (AA) 60- (FRU8) 40- 
PA21 6:-. (AA)50-(FRU8)50-PA21 7:-(AA)60-(FRU9)40-PA21 8:~(AA)70-(FRU9)30~PA21 9:-(AA) 
60-CFRU1 0)40-PA220:-(AA)70-(FRU1 0)30- [0078] 

PA221: - (AA) 60-. (FRU11) 40-PA222:-. (AA) 50- (FRU1 1) 50-PA223:-. (AA) 60- (FRU 12) 
40-PA224:-. (AA) 70- (FRU 12) 30-PA225:- (AA) 80-. (FRU 13) 20-PA226:-. (AA) 75- (FRU13) 
25-PA227:-. (AA) 60- (FRU 14) 40-PA228:-. (AA) 70- (FRU 14) 30-PA229:-. (AA) 85- (FRU15) 
15-PA230:-. (AA) 75-. (FRU 15) 25-PA231:-. (AA) 60- (FRU 16) 40-PA232:-. (AA) 70- (FRU 16) 
30-PA233:-. (AA) 60- (FRU17) 40-PA234:-. (AA) 70- (FRU17) 30-PA235:-. (AA) 60- (FRU 18) 
40-PA236:-. (AA)50-(FRU18)50-PA237:-(AA)60-(FRU1 9)40-PA238:-(AA)70-(FRU 19)30- 
PA239:-(AA)60-(FRU20)40-PA240:-(AA)70-(FRU20)30- [0079] 

PA241: -. (MA) 60- (FRU1) 40-PA242:-. (MA) 60- (FRU2) 40-PA243:-. (MA) 60- (FRU3) 40- 
PA244:-. (MA) 60-. (FRU4) 40-PA245:-. (MA) 60-. (FRU5) 40-PA246:-. (MA) 60-. (FRU6) 40- 
PA247:-. (MA) 60-. (FRU7) 40-PA248:-. (MA) 60-. (FRU8) 40-PA249:-. (MA) 60-. (FRU9) 40- 
PA250:-. (MA) 60- (FRU 10) 40-PA251:-. (MA) 60- (FRU11) 40-PA252:-. (MA) 60- (FRU 12) 






40-PA253:-. (MA) 60- (FRU13) 40-PA254:- (MA) 60- (FRU14) 40-PA255:-. (MA) 60- (FRU15) 
40-PA256:-. (MA)60-(FRU1 6)40-PA257:-(MA)60-(FRU1 7)40-PA258:-(MA)60-(FRU 18)40- 
PA259:-(MA)60-(FRU19)40-PA260:-(MA)60-(FRU20)40- [0080]A polymerization nature group 
may be introduced into an acrylic acid (meta) copolymer. If an acrylic acid copolymer which has 
a polymerization nature group (meta), and a liquid crystallinity molecule which has a 
polymerization nature group are used together, an acrylic acid (meta) copolymer and a liquid 
crystallinity molecule can be chemically combined via an interface of a liquid crystal layer and 
an orienting film. Thereby, the endurance of a liquid crystal element using an orienting film is 
improvable. The polymerization reaction of the polymerization nature group is carried out to a 
polymerization nature group (Q) of a liquid crystallinity molecule mentioned later, and it 
combines chemically a liquid crystallinity molecule and an acrylic acid (meta) copolymer via an 
interface of a liquid crystal layer and a liquid crystal orientation film. Therefore, a kind of 
polymerization nature group is determined according to a kind of polymerization nature group 
(Q) of a liquid crystallinity molecule mentioned later. A polymerization nature group (Q) of a 
liquid crystallinity molecule so that it may mention later An unsaturation polymerization nature 
group (Q1-Q7 of illustration mentioned later), It is preferred that they are an epoxy group (Q8) 
or an aziridinyl group (Q9), it is still more preferred that it is an unsaturation polymerization 
nature group, and it is most preferred that it is an ethylene nature unsaturation polymerization 
nature group (Q1-Q6). (Meta) It is preferred similarly that they are an unsaturation 
polymerization nature group, an epoxy group, or an aziridinyl group, it is still more preferred that 
it is an unsaturation polymerization nature group, and, also as for a polymerization nature group 
of an acrylic acid copolymer, it is most preferred that it is an ethylene nature unsaturation 
polymerization nature group. 

[0081 ]As for a main chain and a polymerization nature group, it is preferred to connect via a 
connecting group, without linking directly. For an example of a connecting group, -CO- -CO-O- 
, -CO-NH- -CO-NH-alkylene group -, - CO-NH-alkylene group-0- -CO-NH-alkylene group- 
CO-0-, - CO-NH-alkylene group-O-CO- -CO-NH-alkylene group-CO-NH- - CO-alkylene 
group-O-CO- -CO-allylene group-0~alkylene group-O-CO- - CO-allylene group-O-alkylene 
group-O- -CO-allylene group-O-alkyiene group - and -CO-alkylene group-O-CO- are 
contained (left-hand side combines with a main chain, and right-hand side combines with a 
polymerization nature group). The above-mentioned alkylene group may have branching or 
cyclic structure. As for the number of carbon atoms of an alkylene group, it is preferred that it 
is 1 thru/or 30, it is more preferred that it is 1 thru/or 20, it is still more preferred that it is 1 
thru/or 15, and it is most preferred that it is 1 thru/or 12. As for the above-mentioned allylene 
group, it is preferred that they are phenylene or naphthylene, it is still more preferred that it is 
phenylene, and it is most preferred that it is p-phenylene. An allylene group may have a 
substituent. For an example of a substituent of an allylene group, a halogen atom (F, CI, Br), 
Carboxyl, cyano, nitro, carbamoyl, sulfamoyl, an alkyl group, A cycloalkyi group, an alkoxy group, 
an alkylthio group, an acyl group, an acyloxy group, an alkylation carbamoyl group, an alkylation 
sulfamoyl group, an amide group, a sulfonamide group, and an alkyl sulfonyl group are contained. 
[0082]The above-mentioned alkyl group may have branching. As for the number of carbon 
atoms of an alkyl group, it is preferred that it is 1 thru/or 20, it is more preferred that it is 1 
thru/or 15, it is still more preferred that it is 1 thru/or 10, and it is most preferred that it is 1 
thru/or 6. As for the above-mentioned cycloalkyi group, it is preferred that it is cyclohexyl. The 
above-mentioned alkoxy group may have branching. As for the number of carbon atoms of an 
alkoxy group, it is preferred that it is 1 thru/or 20, it is more preferred that it is 1 thru/or 15, it 
is still more preferred that it is 1 thru/or 10, and it is most preferred that it is 1 thru/or 6. The 
above-mentioned alkylthio group may have branching. As for the number of carbon atoms of an 
alkylthio group, it is preferred that it is 1 thru/or 20, it is more preferred that it is 1 thru/or 15, 
it is still more preferred that it is 1 thru/or 10, and it is most preferred that it is 1 thru/or 6. As 
for the number of carbon atoms of the above-mentioned acyl group, it is preferred that it is 2 
thru/or 20, it is more preferred that it is 2 thru/or 15, it is still more preferred that it is 2 
thru/or 10, and it is most preferred that it is 2 thru/or 6. As for the number of carbon atoms of 



the above-mentioned acyloxy group, it is preferred that it is 2 thru/or 20, it is more preferred 
that it is 2 thru/or 15, it is still more preferred that it is 2 thru/or 10, and it is most preferred 
that it is 2 thru/or 6. 

[0083]As for the number of carbon atoms of the above-mentioned alkylation carbamoyl group, it 
is preferred that it is 2 thru/or 20, it is more preferred that it is 2 thru/or 15, it is still more 
preferred that it is 2 thru/or 10, and it is most preferred that it is 2 thru/or 6. An alkyl part of 
an alkylation carbamoyl group may have a substituent (an example, an alkoxy group) further. As 
for the number of carbon atoms of the above-mentioned alkylation sulfamoyl group, it is 
preferred that it is 2 thru/or 20, it is more preferred that it is 2 thru/or 15, it is stili more 
preferred that it is 2 thru/or 1 0, and it is most preferred that it is 2 thru/or 6. An alkyl part of 
an alkylation sulfamoyl group may have a substituent (an example, an alkoxy group) further. As 
for the number of carbon atoms of the above-mentioned amide group, it is preferred that it is 2 
thru/or 20, it is more preferred that it is 2 thru/or 15, it is still more preferred that it is 2 
thru/or 10, and it is most preferred that it is 2 thru/or 6. As for the number of carbon atoms of 
the above-mentioned sulfonamide group, it is preferred that it is 1 thru/or 20, it is more 
preferred that it is 1 thru/or 1 5, it is still more preferred that it is 1 thru/or 1 0, and it is most 
preferred that it is 1 thru/or 6. As for the number of carbon atoms of the above-mentioned 
alkyl sulfonyl group, it is preferred that it is 1 thru/or 20, it is more preferred that it is 1 thru/or 
15, it is still more preferred that it is 1 thru/or 10, and it is most preferred that it is 1 thru/or 6. 
An alkyl part of an alkyl sulfonyl group may have a substituent (an example, an alkoxy group) 
further. 

[0084]A side chain may have two or more polymerization nature groups. A polymerization nature 
group introduces a polymerization nature group into a repeating unit which introduces into an 
acrylic acid copolymer as a repeating unit (meta) which has a polymerization nature group in a 
side chain, or has an aforementioned hydrocarbon group or a fluorine atom substitution 
hydrocarbon group. It explains in order of a repeating unit which has a repeating unit which has 
a polymerization nature group in a side chain and a hydrocarbon group or a fluorine atom 
substitution hydrocarbon group, and a polymerization nature group. As for a repeating unit which 
has a polymerization nature group in a side chain, being expressed with following formula (IV) is 
preferred. 
[0085] 

[Formula 40] 
(IV) if 

— CH 2 -9- 

CO-LH-Q 

[0086]In formula (IV), R 3 is a hydrogen atom or methyl. L 11 in formula (IV) -NH-alkylene group- 
O-CO- - Alkylene group-0-CO- -O-alkylene group-O-CO- -O-allylene group-O-alkylene 
group-O-CO- -It is a connecting group chosen from the group which consists of O-allylene 
group-O-alkylene group - -O-allylene group-O- -NH-alkylene group-O-CO-, -NH-alkylene 
group-O- and -NH-alkylene group -. - NH-alkylene group-O-CO-, - alkylene group-O-CO- - 
O-alkylene group-O-CO-, -O-allylene group-O-alkylene group-O-CO-, -O-allylene group-O-, 
and -NH-alkylene group-O-CO- are preferred, and especially -NH-alkylene group-O-CO- is 
preferred. The above-mentioned alkylene group may have branching or cyclic structure. As for 
the number of carbon atoms of an alkylene group, it is preferred that it is 1 thru/or 30, it is 
more preferred that it is 1 thru/or 20, it is still more preferred that it is 1 thru/or 15, and it is 
most preferred that it is 1 thru/or 12. As for the above-mentioned allylene group, it is preferred 
that they are phenylene or naphthylene, it is still more preferred that it is phenylene, and it is 
most preferred that it is p-phenylene. The allylene group may have a substituent. The example 
of the substituent of an allylene group is the same as the example of the substituent of an 
allylene group mentioned above. In formula (IV), Q is a polymerization nature group. As for a 
polymerization nature group, as mentioned above, it is preferred that they are a polymerization 
nature group (Q) of a liquid crystallinity molecule and the same basis. Below, the example of the 



repeating unit which has a polymerization nature group is shown in a side chain. 

[0087] 

[Formula 41] 

(IV-1) — CH 2 -CH— CH 3 

CO -NH-(CH 2 ) 2 -0-CO-C=CH 2 
(IV-2) -CH 2 -CH— 

CO -(CHa) 2 ^O-CO -CH =CH 2 

[0088] 
[Formula 42] 
(IV-3) — CH 2 -CH— 

CO -0-iCH 2 ) 2 -O-CO -CH =CH a 
(IV-4) ^H 2 - 9 H- „ 

CO-O— <^_^— 0-(CH 2 ) 4 -0-CO-CH=CH 2 

[0089] 

[Formula 43] 



Lrurmuita toj 

(IV-5) -CH a ~9H- ^ 

CO -OH^J-0-(CH 2 ) 4 -<y 

(IV-6) -CH 2 -CH— /r -^ 

CO-O~<J^J>-0-(CH 2 ) 4 -<!j ,H 



[0090] 

[Formula 44] 
(IV-7) ~CH 2 -CH- 

CO ~0^_/-O~CH =CH 2 

(IV-8) -CH 2 -9H— 

CO ~NH-(CH 2 ) 2 -0-CO -CH=CH 2 

(IV-9) -CH 2 -CH— 

CO^H^CH 2 ) 3 -0-CH=CH 2 

[0091] 

[Formula 45] 
(IV-10) — CH S -CH— 

CO-NH-(CH 2 ) 4 -<J 

(IV-11) -CH 2 -CH— 

OV-I2) -ch 2 -CH- OH CH 3 

CO -0-CH 2 -CH-CH a -0-CO-C=CH a 

[0092]the repeating unit to which an acrylic acid (meta-) copolymer has a polymerization nature 
group in a side chain when introducing into an acryiic acid (meta-) copolymer the repeating unit 
which has a poiymerization nature group in a side chain — 0.1 thru/or 10-mol % — containing is 
preferred and it is still more preferred to contain in the 3 thru/or 5~mol% of range. 
[0093]The above-mentioned polymerization nature group can also be introduced into the 
repeating unit which has an aforementioned hydrocarbon group or fluorine atom substitution 
hydrocarbon group. As for a polymerization nature group, it is preferred that it is a substituent 



of a hydrocarbon group or a fluorine atom substitution hydrocarbon group, and it is still more 
preferred that they are a hydrocarbon group by the side of an end or a substituent of a fluorine 
atom substitution hydrocarbon group most As for a hydrocarbon group or a fluorine atom 
substitution hydrocarbon group, and a polymerization nature group, it is preferred to connect via 
a connecting group, without linking directly. For the example of a connecting group, -0- -CO-, 
-0-C0-, -C0-0-, -0-CO-O- -CO-NH-, -S0 2 -NH- -NH-CO- - NH-CO-0- -NH-S0 2 - - 
alkylene group -, - alkenylene group -, - alkynylene group -, -O-alkylene group -, and - 
alkylene group-O- are contained (left-hand side combines with a hydrocarbon group, and right- 
hand side combines with a polymerization nature group). The above-mentioned alkylene group 
may have branching or cyclic structure. As for the number of carbon atoms of an alkylene 
group, it is preferred that it is 1 thru/or 30, it is more preferred that it is 1 thru/or 20, it is still 
more preferred that it is 1 thru/or 15, and it is most preferred that it is 1 thru/or 12. The 
above-mentioned alkenylene group and alkynylene group may have branching or cyclic 
structure. As for the number of carbon atoms of an alkenylene group and alkynylene group, it is 
preferred that it is 2 thru/or 30, it is more preferred that it is 2 thru/or 20, it is stiil more 
preferred that it is 2 thru/or 15, and it is most preferred that it is 2 thru/or 12. The 
hydrocarbon group or the fluorine atom substitution hydrocarbon group may have two or more 
polymerization nature groups as a substituent. 

[0094]As for a repeating unit which has a hydrocarbon group or a fluorine atom substitution 
hydrocarbon group, and a polymerization nature group in a side chain, being expressed with 
following formula (V) is preferred. 
[0095] 

[Formula 46] 
(V) R4 
— CH 2 -C- 

C 0-L21-i22_( L 23-Q) p 

[0096]In formula (V), R 4 is a hydrogen atom or methyl. In formula (V), L 21 is a connecting group 
of the bivalence chosen from -CO- -S0 2 - -NH- an alkylene group, an alkenylene group, 

allylene groups, and those combination. About L 21 , it is the same as that of L° in formula (H). In 
formula (V), the number of carbon atoms is [ the hydrocarbon group or the number of carbon 
atoms of bivalence of 10 thru/or 100 of L 22 ] a fluorine atom substitution hydrocarbon group of 
the bivalence of 1 thru/or 100. About L 22 , it is the same as that of R° [ in / except for p -L 23 - 
Q having joined together as a substituent / formula (II) ]. L 23 in formula (V) A single bond, -0-, 
-CO-, -O-CO- -CO-0-, -0-CO-0-, -CO-NH- - It is a connecting group chosen from the 
group which consists of S0 2 -NH- -NH-CO- -NH-CO-0-, -NH-S0 2 - - alkylene group - - 
alkenylene group - - alkynylene group -, -O-alkylene group - and - alkylene group-O-. It is as 
having mentioned above about the above-mentioned alkylene group, an alkenylene group, and 
alkynylene group. In formula (V), Q is a polymerization nature group. As for a polymerization 
nature group, as mentioned above, it is preferred that they are a polymerization nature group 
(Q) of a liquid crystallinity molecule and the same basis. In formula (V), p is 1 , 2, or 3. As for p, it 
is preferred that it is 1 or 2, and it is still more preferred that it is 1. 
[0097]When the number of carbon atoms uses for a side chain a repeating unit in which a 
hydrocarbon group or the number of carbon atoms of 10 thru/or 100 has a fluorine atom 
substitution hydrocarbon group and a polymerization nature group of 10 thru/or 100, (meta-) a 
repeating unit to which, as for an acrylic acid copolymer, a hydrocarbon group or the number of 
carbon atoms of 1 0 thru/or 1 00 has a fluoride substitution hydrocarbon group and a 
polymerization nature group of 10 thru/or 100 in a side chain in the number of carbon atoms — 
1 thru/or 90-mol % — containing is preferred and it is still more preferred to contain in the 3 
thru/or 50-mol% of range. 

[0098]An acrylic acid (meta) copolymer which combined the above repeating unit may be used. 



For example, a repeating unit which has a hydrocarbon group or a fluorine atom substitution 
hydrocarbon group in a side chain, An acrylic acid copolymer which has a repeating unit which 
has a hydrocarbon group or a fluorine atom substitution hydrocarbon group, and a 
polymerization nature group in a side chain (meta), and a repeating unit which has a 
polymerization nature group in a side chain, An acrylic acid copolymer which has a repeating 
unit which has a hydrocarbon group or a fluorine atom substitution hydrocarbon group, and a 
polymerization nature group in a side chain (meta), Or a repeating unit which has a hydrocarbon 
group or a fluorine atom substitution hydrocarbon group in a side chain, An acrylic acid 
copolymer which has a repeating unit which has a hydrocarbon group or a fluorine atom 
substitution hydrocarbon group, and a polymerization nature group (meta) can also be used for a 
repeating unit which has a polymerization nature group in a side chain, and a side chain. 
[0099]An acrylic acid copolymer which has a hydrocarbon group with 10 thru/or 100 carbon 
atom or a fluorine atom substitution hydrocarbon group with 1 thru/or 100 carbon atom in a 
side chain (meta) can be manufactured by a publicly known method. For example, it can obtain 
by an ester bond of a carboxyl group of poly(meta) acrylic acid, and terminal hydroxyl groups of 
a basis corresponding to a side chain. It can obtain also by an amide bond of a carboxyl group of 
poly(meta) acrylic acid, and a terminal amino group of a basis corresponding to a side chain. 
[0100]As for a hydrocarbon group, as mentioned above, it is preferred to include at least two 
aromatic rings or aromatic property heterocycle. As for a hydrocarbon group, it is still more 
preferred to include two pieces, three pieces, four aromatic rings, or aromatic property 
heterocycle. As for a repeating unit which has a hydrocarbon group including two pieces, three 
pieces, four aromatic rings, or aromatic property heterocycle in a side chain, being expressed 
with following formula (VI) is preferred. 
[0101] 

[Formula 47] 
(VI) f 

— (CH a ~C) n — 

U-Ar 1 — (L 2 -Ar2) q -(L3-Ar3) r ~L*-Ar* 

[0102]In formula (VI), a hydrogen atom, a halogen atom, or the number of carbon atoms of R 2 is 
an alkyl group of 1 thru/or 6. As for R 2 , it is preferred that a hydrogen atom or the number of 
carbon atoms is an alkyl group of 1 thru/or 6, it is still more preferred that they are a hydrogen 
atom, methyl, or ethyl, and it is most preferred that they are a hydrogen atom or methyl. In 
formula (VI), L 1 is a connecting group of the bivalence chosen from the group which consists of 
-0-, -CO-, -NH-, - alkylene group - and those combination. 0 has especially a preferred thing 
it is -CO-L 10 - (-CO- combines with a main chain and L 10 is a connecting group of the 
bivalence chosen from the group which consists of -O- -CO- -NH- - alkylene group -, and 
those combination). As for L 1 , it is preferred that they are -CO-0-, -CO-NH-, -CO-O-alkylene 
group - -CO-O-alkylene group-O- or -CO-O-alkyiene group-CO-O- and it is still more 
preferred that they are -CO-O- or -CO-NH-. In formula (VI), L 2 , L 3 , and L 4 , They are - 
ethynylene group - (-C**C-), a single bond, -CO-, -0-CO-, -CO-0-, - alkylene group-O- - 
CO-NH-, -0-CO-0-, -NHS0 2 - or -NHCO-O- independently, respectively. As for L 2 , L 3 , and 

L 4 it is preferred that at least one is single bond or - ethynylene group - (-C**C-). The above- 
mentioned alkylene group may have branching or cyclic structure. As for the number of carbon 
atoms of an alkylene group, it is preferred that it is 1 thru/or 30, it is still more preferred that it 
is 1 thru/or 1 5, and it is most preferred that it is 1 thru/or 1 2. 
[0103]In formula (VI), Ar 1 , Ar 2 , Ar 3 , and Ar 4 are aromatic rings or aromatic property 
heterocycles which may have a substituent independently, respectively. As for the above- 
mentioned aromatic ring or aromatic property heterocycle, it is preferred that it is an aromatic 
ring, and it is preferred that the number of ring composition carbon atoms is an aromatic ring of 
6 thru/or 18. The benzene ring, a naphthalene ring, an anthracene ring, a phenanthrene ring, a 



pyrene ring, and a naphthacene ring are contained in an example of an aromatic ring. A pyridine 
ring and a pyrimidine ring are contained in an example of aromatic property heterocycle. The 
benzene ring or a naphthalene ring is preferred, and the benzene ring is the most preferred. In a 
substituent which an aromatic ring or aromatic property heterocycle may have. A halogen atom, 
carboxyl, cyano, nitro, carbamoyl, sulfamoyl, An alkyl group, a cycloalky! group, an alkoxy group, 
an alkylthio group, an acyl group, an acyloxy group, an alkylation carbamoyl group, an alkylation 
sulfamoyl group, an amide group, a sulfonamide group, and an alkyl suifonyl group are contained. 
[0104]In formula (VI), q and r are 0 or 1, respectively. It is preferred that q is [ 0 or 1r ] 0 (the 
number of an aromatic ring or aromatic property heterocycles is 2 or 3), and, as for each of q 
and r, it is preferred that it is especially 0 (the number of an aromatic ring or aromatic property 
heterocycles is 2). In formula (VI), n is 1 thru/or 90-mol %. As for n, it is preferred that it is [ 5 
thru/or 80 mol ] %, and it is still more preferred that it is [ 10 thru/or 70 mol ] %. An example 
(except for a case where L 2 , L 3 , or L 4 is -C**C-) of a repeating unit which has a hydrocarbon 
group which includes two pieces, three pieces, four aromatic rings, or aromatic property 
heterocycle in below in a side chain is shown. 



[0105] 
[Formula 48] 
(VI-1) -CH 2 





[0106] 

[Formula 49] 




(VI-4) 



— CH Z ~9H — 

CO-NH- 




(VI-5) 




(VI-6) 




[0107] 

[Formula 50] 
(VI-7) -CH 




(VI-8) 




[0108] 

[Formula 51] 
[0109] 

[Formula 52] 

<VT "" > ~^^Q^ 

"cO -O-^^— ^^-COOH 

[0110] 

[Formula 53] 

y} 

(VI- 13) — CH 2 -^H— jf-J 

co-o— (( 7 

(VI-14) — ch 2 -9H — 

co-o- 

[0111] 

[Formula 54] 




(VI- 16) — CH 2 -CH 



[0112] 

[Formula 55] 

(VI- 17) — CH 2 -CH— y— v _ 

co-nhhQ^h 2 ^(3^(3 

(VI- 18) —CH 2 -C— , — > _ 

co-nh^Q~co-o-<Q^hQ> 

[0113] 
[Formula 56] 



(VW9) -"*tz*o~o-o 

[0114] 

[Formula 57] 

(VI-21) ~CH 2 -CH- ^_ 

^o-nh-Qko-co^hQ^hQ 

(VI-22) — CH 2 -<pH— 

CO -O-fCrfe) 8 -^3~v3 

[0115] 

[Formula 58] 
(VI-23) -CH 2 -9H- 

co ^ic^^-fMM 

(VI-24) -CH 2 -9H- j-xj^ 

co-o-(ch 2 )3-co ^-\Jy--\__y 

[0116] 
[Formula 59] 

CH 3 

(VI-25) — CH 2 -9 — 

CO~0-{CH a ) 3 -CO-0- 

(VI-26) — CH a -CH— 

CO-O-CCHaJe-O 

[0117] 
[Formula 60] 

CO -0-(CH 2 ) 6 ^^JM^JHCN 



( VI-28) -CH 2 -9H- 

CO^^CH^e^-^^H^J-O-n-CeH!, 

[0118] 
[Formula 61] 
(VI-29) -CH 2 "9H- 

CO -0-(CH 2 ) 12 ^O^J— 

(VI-30) — CH 2 ~CH— „ __ 

2o^ H -^ H:0 _ o _ H Q_^ 3CH3 

[0119] 



[Formula 62] 

( ™' )_CH2 ^H-^C°-0-O-O^' 



(VI-32) — CH 2 -CH— 



[0120] 

[Formula 63] 



F F F F 



[0121] 

[Formula 64] 



(VI-36) — CH a -CH— 



CO -N H — ^^-CO -0 



[0122] 

[Formula 65] 



(VI-37) — CH 2 ~CH- 

CO-NH' 



hhQ> 



(VI-38) -ch 2 -cH- W \=/\=/ 



CO-NH- 



3-0- 



[0123] 

[Formula 66] 

CO-NH— fjv 

(VI -40) -CH^H- ^-O^O 
CO-NH-V^3 

[0124] 

[Formula 67] 



(VI-42) — CH 2 -CH— / — . ^ _ 

[0125] 

[Formula 68] 

\_y CHa v— / 

(VI-44) — CH 2 -CH— _ __ 

Io-^hhQ-co^hQ-o-ch,-^ 

[0126] 

[Formula 69] 

(VM5> ^Io^hHG^o-ohOm^ 

[0127] 

[Formula 70] 

CO -NH— ^^-CO-0-^^-CH 3 



(VI-48) -CH 2 -CH- 



CO-NH 



[0128] 

[Formula 71] 

CO -NH— ^^-CO-O-^^-Br 



CO-NH 

[0129] 

[Formula 72] 

(VI-51) -CH 2 -CH- _ ^ r-^ 

CO ^JH-<^J)^0 ^^jMj^) 



(VI-52) -CH 2 -9H- _ 
CO~NH — " N 



[0130] 



[Formula 73] 

(V " 53> ^^H^^-Q 




[0131] 

[Formula 74] 

2 ~co-nhhQ)-ch 2 -ohQ> 



(VI-56) — CH 2 ~(jH- 



(VI-57) -CH 2 -9H — 



[0132]the example of an acrylic acid copolymer including the repeating unit (except for the case 
where L 2 L 3 , or L 4 is -C**C-) which has a hydrocarbon group which includes two pieces, three 
pieces, four aromatic rings, or aromatic property heterocycie in below in a side chain (meta-) is 
shown. AA is a repeating unit derived from acrylic acid, and MA is a repeating unit derived from 
methacrylic acid. The rate of a repeating unit is mol %. 
[0133] 

PA301: -. (AA) 60-. (VM) 40-PA302:-. (AA) 70-. (VI-2) 30-PA303:-. (AA) 60-. (VI-5) 40- 
PA304:-. (AA) 65-. (VI-9) 55-PA305:-. (AA) 70-. (VM 1) 30-PA306:-. (AA) 80-. (VMS) 20- 
PA307:-. (AA) 70-. (VI- 15) 30-PA308:-. (AA) 60- (VI— 1 5) 40-PA309:-. (AA) 70-. (VI-16) 30- 
PA310:-. (AA) 60- (VM6) 40-PA31 1:-. (AA) 50-. (VI-16) 50-PA312:-. (AA) 70- (VI— 1 8) 30- 
PA313:-. (AA) 60- (VI- 18) 40-PA314:-. (AA) 50- (VI-18) 50-PA315:-. (AA) 60- (VI-23) 40- 
PA316:-. (AA) 60- (VI-25) 40-PA317:-. (AA)60-(VI-32)40-PA31 8:-(AA)60-(VI-35)40-PA31 9:- 
(AA)60-(VI-37)40-PA320:-(AA)60-(VI-45)40-PA321 :-(AA)60-(VI-55)40- [01 34] 
PA322: -. (MA) 60-. (VI- 1) 40-PA323:-. (MA) 70-. (VI-2) 30-PA324:-. (MA) 60-. (VI-5) 40- 
PA325:-. (MA) 65- (VI-9) 35-PA326:- (MA) 70-. (VI— 1 1) 30-PA327:-. (MA) 80- (VI-15) 20- 
PA328:-. (MA) 70- (VI- 1 5) 30-PA329:-. (MA) 60- (VI-15) 40-PA330:-. (MA) 70- (VI-16) 30- 
PA331:-. (MA) 60- (VI-16) 40-PA332:-. (MA) 50- (VI-16) 50-PA333:-. (MA) 70-. (VI-18) 30- 
PA334:-. (MA) 60-. (VI-18) 40-PA335:-. (MA) 60-. (VI-18) 40-PA336:-. (MA) 60-. (VI-23) 40- 
PA337:-. (MA) 60-. (VI-25) 40-PA338:-. (MA)60-(VI-32)40-PA339:-(MA)60-(VI-35)40-PA340:- 
(MA)60-(VI-37)40-PA341:-(MA)60-(VI-45)40-PA342:-(MA)60-(VI-55)40- [0135]As for a 
repeating unit which has a hydrocarbon group including two pieces, three pieces, four aromatic 
rings, or aromatic property heterocycie in a side chain, it is preferred to have tolan structure 
(structure where L 2 , L 3 , or L 4 is -C**C- and a ring of both sides of -C**C- is an aromatic 
ring). An example of a repeating unit which has a hydrocarbon group including two pieces, three 
pieces, four aromatic rings, or aromatic property heterocycie which includes tolan structure in 
below in a side chain is shown. 
[0136] 

[Formula 75] 



2 ~CO =C — F 

[0137] 
[Formula 76] 

Z "cO -0-^^-C=C-^^-CH 3 

[0138] 

[Formula 77] 

(VI- 106) -CH 2 ~CH— . — > 

CO-O-CCrya-O-^JH) 5C-^^ 

[0139] 

[Formula 78] 

(VI- 107) -CH 2 -^H- / -^. 

CO -0-{CH 2 ) 6 -O -fj-C 

(VI- 108) — CH 2 -CH- 

CO -0-(CH a ) l2 -O-^J-c 5C 

[0140] 

[Formula 79] 

NH-CO-CHg 



(VI- 110) 



[0141] 

[Formula 80] 



(VI-UI) 



_ CO-NH 2 



[0142] 
[Formula 81] 



(VH14)-CH 2 -9H— 

CO -O^CH2) 3 -O -^J)" 0 50 ~\3~ CN 

[0143] 

[Formula 82] 

(VI- 115) 

— CH 2 -^H— 

CO -o-(CH 2 ) 8 ^0-^jKc =C -^J-O-n^aHa 

(VI-116)— CH 2 ~9H— 

[0144] 
[Formula 83] 

[0145] 
[Formula 84] 



[0146] 

[Formula 85] 



(VI-121)^H a ^H- C V. 

ch/ 

[0147] 

[Formula 86] 

(VI-123) — CH £ -CH— . _ 

1o-ohQ^echQ-cec-<Q) 

(VI- 124) — CH 2 "9H— 

co -o-^J>-c -^J-m 2 

[0148] 

[Formula 87] 

~co-nhH^^h- c=c— <^^> 

2 ~CO-NH--^J^-C^C-^^— F 

[0149] 
[Formula 88] 

2_ C0-NH-^^~C5C~^^-CH3 
2 ~CO -!MH-^^-C=C-^^-OCH 3 

[0150] 
[Formula 89] 

(VM29)-CH £ ^H- _jr^ /T^ 



(VI-130) — CH 2 -CH 



CO -NH^CHaJg-O-^^C =C 



[0151] 
[Formula 90] 



(VI-131) -CH 2 ~CH 



CO -NH-fCH^-O-^^-C EC 



(VI-132) -CH 2 ~9H- j-. 

CO -NH-tCHg)^ -0-^_y-C =C -(J 

[0152] 

[Formula 91] 

(VI-133)-CH 2 -CH— /p-. 

CO -NH-f_V-CO 

(VI-134) — CH 2 -CH— .-—i , — . , — , 
[0153] 

[Formula 92] 
(VI- 135) 



(VI-136) 
— CH g -9H— 



CO-1MH-^^-CO-NH-^-C=C-QM;H a 
CO -N H-^^>-CO -NH-^^-C=C-^^-OCH 3 



[0154] 

[Formula 93] 
(VI-137) 

CO-NH-^-CO-NH-Q-C=C^^-0-n-C 12 H 2S 

[0155] 

[Formula 94] 

(VI-139) ^CH 2 -CH— , — . 

co-ohQm^^h-hQ^ec-^-f 

(VI-140) -CH 2 -CH- _ __ _ 

co-o^Qkco-ohQ-c=c-<Qhch3 

[0156] 
[Formula 95] 



[0157] 

[Formula 96] 

CH 3 

(VI- 143) — CH 2 ~9— . . 

CO ^H^Q^O^H-(j-C=C-fj 

(VM44) -ch 2 -9- ^ 

CO -O -<f7-CO -N H ~<f Vc EC -<f /-F 

[0158]The example of an acrylic acid copolymer including the repeating unit which has a 
hydrocarbon group including two pieces, three pieces, four aromatic rings, or aromatic property 
heterocycle which includes tolan structure in below in a side chain (meta) is shown. AA is a 
repeating unit derived from acrylic acid, and MA is a repeating unit derived from methacrylic 
acid. The rate of a repeating unit is mol %. 
[0159] 

PA401: - (AA) 60-. (VI-101) 40-PA402:-. (AA) 70-. (VI-101) 30-PA403:-. (AA) 60- (VI-102) 
40-PA404:-. (AA) 65-. (VI-107) 35-PA405:-. (AA) 70-. (VM11) 30-PA406:-. (AA) 80-. (VI-1 14) 
20-PA407:-. (AA) 70-. (VI-1 20) 30-PA408:-. (AA) 60-. (VI-1 23) 40-PA409:-. (AA) 70-. (VI-1 25) 
30-PA410:-. (AA) 60- (VI-1 25) 40-PA411:- (AA) 50-. (VI-1 25) 50-PA412:-. (AA) 70- (VI-1 26) 
30-PA413:-. (AA) 60- (VI-1 28) 40-PA414:-. (AA) 50- (VI-1 32) 50-PA415:-. (AA) 70- (VI-1 33) 
30-PA416:-. (AA) — 60-(VI-1 33)40-PA41 7:- (AA) — 70-(VI-138)30-PA418:-(AA)60-(VI-138) 
40-PA419 — :-(AA)60-(VM39)40-PA420:-(AA)60-(VM41) 40. -PA421:-(AA)60-( VI- 143)40- 
[0160] 

PA422: -. (MA) 60- (VI-101) 40-PA423:-. (MA) 70- (VI-101) 30-PA424:-. (MA) 60-. (VI-102) 
40-PA425:- (MA) 65-. (VI-107) 35-PA426:-. (MA) 70-. (VI-1 1 1) 30-PA427:-. (MA) 80-. (VI- 
114) 20-PA428:-. (MA) 70- (VI-1 20) 30-PA429:-. (MA) 60- (VI-1 23) 40-PA430:-. (MA) 70- 
(VI-125) 30-PA431:- (MA) 60- (VI-1 25) 40-PA432:-. (MA) 50- (VI-1 25) 50-PA433:-. (MA) 70- 
. (VI-1 26) 30-PA434:-. (MA) 60-. (Vl-128) 40-PA435:-. (MA) 50-. (VI-1 32) 50-PA436:-. (MA) 
70-. (VI-1 33) 30-PA437:-. (MA) — 60-(VI-133)40-PA438:- (MA) — 70-(VM 38)30-PA439:~ 
(MA)60-(VI-138)40-PA440 — :-(MA)60-(VM39)40-PA441:-(MA)60-(VM41) 40. -PA442:- 
(MA)60-(VI-1 43)40- [0161]The aforementioned polymerization nature group can also be 
introduced into a repeating unit which has a hydrocarbon group including two pieces, three 
pieces, four aromatic rings, or aromatic property heterocycle in a side chain. As for a 
polymerization nature group, it is preferred that it is a substituent of an aromatic ring or 
aromatic property heterocycle, and it is preferred that it is especially a substituent of most an 
aromatic ring by the side of an end or aromatic property heterocycle. As for an aromatic ring or 
aromatic property heterocycle, and a polymerization nature group, it is preferred to connect via 
a connecting group, without linking directly. For an example of a connecting group, -0-, -CO- - 
O-CO- -CO-O-, -O-CO-O- -CO-NH-, -S0 2 "NH- -NH-CO- - NH-CO-O-, -NH-S0 2 - - 
alkylene group - alkenylene group - - alkynylene group - -O-alkylene group - and - 
alkylene group-O- are contained (left-hand side combines with an aromatic ring or aromatic 
property heterocycle, and right-hand side combines with a polymerization nature group). The 
above-mentioned alkylene group may have branching or cyclic structure. As for the number of 
carbon atoms of an alkylene group, it is preferred that it is 1 thru/or 30, it is more preferred 
that it is 1 thru/or 20, it is still more preferred that it is 1 thru/or 15, and it is most preferred 
that it is 1 thru/or 12. The above-mentioned alkenylene group and alkynylene group may have 
branching or cyclic structure. As for the number of carbon atoms of an alkenylene group and 
alkynylene group, it is preferred that it is 2 thru/or 30, it is more preferred that it is 2 thru/or 
20, it is still more preferred that it is 2 thru/or 15, and it is most preferred that it is 2 thru/or 
1 2. An aromatic ring or aromatic property heterocycle may have two or more polymerization 
nature groups as a substituent. It is preferred to a side chain that a repeating unit which has 2 



thru/or 4 pieces and a polymerization nature group is expressed by following formula (VII) in an 
aromatic ring or aromatic property heterocycle. 



[0163]In formula (VII), R 5 is a hydrogen atom or methyl. L 21 in formula (VII) A single bond, -CO- 
-CO-NH- - It is a connecting group chosen from the group which consists of alkylene group - 
-CO-NH-alkylene group -, -CO-NH-alkylene group-0- -CO-NH-alkylene group-CO-O- and 
-CO-NH-alkylene group-CO-NH- - It is preferred that they are CO-, -CO-NH-, and - 
alkylene group -, and it is preferred that it is especially -CO-NH-. The above-mentioned 
alkylene group may have branching or cyclic structure. As for the number of carbon atoms of an 
alkylene group, it is preferred that it is 1 thru/or 30, it is more preferred that it is 1 thru/or 20, 
it is still more preferred that it is 1 thru/or 1 5, and it is preferred that it is especially 1 thru/or 
12. 

[0164]In formula (VII), L 22 , L 23 , L 24 , and L 25 , Independently, respectively A single bond, -0-, - 
CO- -O-CO- -CO-O- -0-CO-0-, -CO-NH-, -S0 2 -NH- -NH-CO- - It is a connecting 
group chosen from the group which consists of NH-CO-O- -NH-S0 2 - - alkylene group -, - 
alkenylene group - - alkynylene group - -0-a!kylene group -, and - alkylene group-O- As for 
at least one of L 22 , L 23 , and L 24 , it is preferred that it is single bond or - alkynylene group - 
[0165]In formula (VII), Ar 21 , Ar 22 , Ar 23 , and Ar 24 are an aromatic ring or aromatic property 
heterocycle independently, respectively. It is preferred that it is the benzene ring. As for Ar 21 , 
Ar 22 , and Ar 23 , it is preferred that it is especially p-phenylene. An aromatic ring or aromatic 
property heterocycle may have a substituent. An example of a substituent is the same as an 
example of an aromatic ring of formula (VI), or a substituent of aromatic property heterocycle. 
In formula (VII), q and r are 0 or 1, respectively. It is preferred that q is [ 0 or 1r ] 0 (the number 
of an aromatic ring or aromatic property heterocycles is 2 or 3), and, as for each of q and r, it is 
preferred that it is especially 0 (the number of an aromatic ring or aromatic property 
heterocycles is 2), In formula (VII), p is 1, 2, or 3. As for p, it is preferred that it is 1 or 2, and it 
is still more preferred that it is 1. Below, an example of a repeating unit which has 2 thru/or 4 
pieces and a polymerization nature group for an aromatic ring or aromatic property heterocycle 
is shown in a side chain. 



[0162] 



[Formula 97] 
(VII) 



R5 

— CH 2 -<J — 



L 2i-Ar2i— (L 22 -Ar22) q -(L23-Ar23) r -L24-Ar24-( L 25-Q) p 



[0166] 

[Formula 98] 
(VU-1) — CH2-9H— 





[0167] 

[Formula 99] 



(VII-3) — CH 2 -CH— 
CO-NH 



co-nh-hQk^Q)-o-ch 2 -co-ch=ch 2 
(vn-4) -ch 2 -9H- 9 h 3 



[0168] 
[Formula 100] 



(VII-5) — CH 2 -CH— / — . j — . 

(vn-© -OH s -OH— „ _ 



[0169] 

[Formula 101] 

(VII-7) -CH 2 -9H- /T^/T^, 

CQ-Q-^_y— ^_p-Q-CQ-CH=CH^ 

[0170] 

[Formula 102] 
(Vn-9) 

CO-NH-^^-CO -0~^^— ^^-0-CO-CH=CH 2 

cvn-io) 

CO-NH 

CH a (^H 2 
CH 2 =C-CO-0 

[0171] 

[Formula 103] 
(VIM1) 

2 CO -NH-^>-CO-OH^— ^J^-O-fCH^-O 

CH 2 =CH 

[01 72]In said formula (III), a hydrogen atom, a halogen atom, or the number of carbon atoms of 
R 2 is an alkyl group of 1 thru/or 6. As for R 2 , it is preferred that a hydrogen atom or the number 
of carbon atoms is an alkyi group of 1 thru/or 6, it is stiil more preferred that they are a 
hydrogen atom, methyl, or ethyl, and it is most preferred that they are a hydrogen atom or 
methyl. 

[01 73]In formula (HI), Cy is an aliphatic series ring group, an aromatic group, or a heterocycle 
group. As for the aliphatic series ring of an aliphatic series ring group, it is preferred that they 
are 5 members thru/or seven membered-rings, it is still more preferred that they are a five- 
membered ring or six membered-rings, and it is most preferred that they are six membered- 
rings. A cyclohexane ring, a cyclohexene ring, and a bicyclo[2.2.1] hept-2-ene ring are contained 
in the example of an aliphatic series ring. To the aliphatic series ring, other aliphatic series rings, 



an aromatic ring, or heterocycle may condense. The benzene ring, a naphthalene ring, an 
anthracene ring, a phenanthrene ring, a pyrene ring, and a naphthacene ring are contained in the 
example of the aromatic ring of an aromatic group. An aliphatic series ring or heterocycle may 
condense in the aromatic ring. As for the heterocycle of a heterocycle group, it is preferred that 
they are 5 members thru/or seven membered-rings, and it is still more preferred that they are a 
five-membered ring or six membered-rings. As for heterocycle, it is preferred to have aromatic 
property. Generally aromatic property heterocycle has the most double bonds that it is 
unsaturated and preferably. A furan ring, a thiophene ring, a pyrrole ring, an oxazole ring, an 
isoxazole ring, an isothiazole ring, an imidazole ring, a pyrazole ring, a furazan ring, a pyran ring, 
a pyridine ring, a pyridazine ring, a pyrimidine ring, and a pyrazine ring are contained in a 
heterocyclic example. In heterocycle, other heterocycles, aliphatic series rings, or aromatic 
rings may condense. 

[0174]An aliphatic series ring group, an aromatic group, and a heterocycle group may have a 
substituent. For an example of a substituent, an alkyl group (an example, methyl, ethyl, t-butyl), 
A substituted alkyl group (an example, chloromethyl, hydroxymethyl, trimethylammonio chloride), 
An alkoxy group (an example, methoxy), a halogen atom (F, CI, Br), carboxyl, an acyl group (an 
example, formyl), amino ** sulfo, an aryl group (an example, phenyl), an aryloxy group (an 
example, phenoxy), and oxo are contained. In formula (III), n is 1 thru/or 90-mol %. As for n, it is 
preferred that it is [ 5 thru/or 80 mol ] %, and it is still more preferred that it is [ 10 thru/or 70 
mol ] %. An example of a repeating unit expressed with formula (HI) below is shown. 
[0175] 

[Formula 104] 




[0176] 

[Formula 105] 

(III-9) (in-10) (m-U) 
— CH 2 -CH CH 2 -CH CH 2 -CH— 



C S H 5 



CH 2 CI 



(in- 12) 



CH 3 -^-CH ; 

CH 3 

(in-13) (ni-14) (ni-15) 



— CH 2 - 



(in-16) 

H— — CH 2 -CH CH 2 -CH CH 2 -CH — 



CHgOH 



[0177] 

[Formula 1 06] 



(Ill- 17) (111-18) (IH-19) 




[0178] 

[Formula 107] 

(111-23) (IH-24) (IE-25) 




(HI-26) (IH-27) (IH-28) 




[0179] 

[Formula 108] 

(in-29) (m-30) (m-3i) (ni-32) 

— CH 2 -CH CH 2 -CH CH 2 -CH CH 2 -CH — 

5 0 6 5 

(IH-33) (ffl-34) (111-35) 

CH2™CH~~ — CHa - CH^ — — GH2 — CH — 

o- & Cf 

[0180]The example of an acrylic acid copolymer including the repeating unit expressed with 
formula (III) below (meta) is shown. AA is a repeating unit derived from acrylic acid, and MA is a 
repeating unit derived from methacrylic acid. The rate of a repeating unit is mol %. 
[0181] 

PA501: - (AA) 70-. (Ill— 1 > 30-PA502:-. (AA) 60-. 40-PA503:- (AA) 50-. (III-1) 50- 

PA504:-. (AA) 40-. (IIM) 60-PA505:-. (AA) 60-. (III-2) 40-PA506:-. (AA) 60-. (HI-3) 40- 
PA507:-. (AA)60-(ni-4)40-PA508:-(AA)60-(III-5)40-PA509:-(AA)40-(III-6)40-PA5 1 0:-(AA)50- 
(III-7)50-PA51 1 :-(AA)70-(III-8)30- [01 82] 

PA512: - (AA) 60- (III-9) 40-PA513:-. (AA) 60- (111-10) 40-PA514:-. (AA) 60-. (HI-11) 40- 
PA515:-. (AA) 50-. (111-12) 50-PA516:-. (AA) 50- (111-13) 50-PA517:-. (AA) 70- (HI-14) 30- 
PA51 8:-. (AA)50-(III-1 5)50-PA5 1 9:-(AA)60-(III-1 6)40-PA520:-(AA)60-(III-1 7)40-PA521 :-(AA) 
60-(III-1 8)40-PA522:-(AA)60-(III-1 9)40- [01 83] 



PA523: -. (AA) 75-. (111-20) 25-PA524:-. (AA) 60-. (111-20) 40-PA525:-. (AA) 70-. (HI-21) 30- 
PA526:-. (AA) 80-. (111-22) 20-PA527:-. (AA) 70-. (IH-22) 30-PA528:-. (AA) 60-. (IH-22) 40- 
PA529:-.(AA)70-(III-23)30-PA530:-(AA)70-(III-24)30-PA531:-(AA)80-(IH-25)20-PA532:-(AA) 
70-(III-25)30-PA533:-(AA)60-(IH-25)40- [01 84] 

PA534: - (AA) 60-. (111-26) 40-PA535:-. (AA) 70-. (111-27) 30-PA536:- (AA) 80-. (111-28) 20- 
PA537:-. (AA) 70-. (111-29) 30-PA538:-. (AA) 60-. (111-30) 40-PA539:-. (AA)70-(III-31)30- 
PA540:-(AA)70-(m-32)30-PA541:-(AA)60-(III-33)40-PA542:-(AA)70-(III-34)30-PA543:-(AA) 
70-(III-35)30- [0185] 

PA601: -. (MA) 70- (III-1) 30-PA602:-. (MA) 60-. (HM) 40-PA603:-. (MA) 50- (IH-1) 50- 
PA604:-. (MA) 40-. (IH-1) 60-PA605:-. (MA) 60-. (ffl-2) 40-PA606:-. (MA) 60-. (HI-3) 40- 
PA607:-. (MA)60-(I1I-4)40-PA608:-(MA)60-(III-5)40-PA609:-(MA)40-(III-6)40-PA610:-(MA)50- 
(III-7)50-PA61 1:-(MA)70-(IH-8)30- [01 86] 

PA612: - (MA) 60- (III-9) 40-PA613:-. (MA) 60- (111-10) 40-PA614:-. (MA) 60- (HMD 40- 
PA615:-. (MA) 50- (111-12) 50-PA616:-. (MA) 50- (IH-1 3) 50-PA617:-. (MA) 70- (111-14) 30- 
PA61 8:-. (MA)50-(IH-1 5)50-PA61 9:-(MA)60-(III-1 6)40-PA620:-(MA)60-(III-1 7)40-PA621 :-(MA) 
eO-On-1 8)40-PA622:-(MA)60-(III-1 9)40- [01 87] 

PA623: -. (MA) 75-. (111-20) 25-PA624:-. (MA) 60-. (111-20) 40-PA625:-. (MA) 70-. (HI-21) 30- 
PA626:-. (MA) 80-. (IH-22) 20-PA627:-. (MA) 70-. (111-22) 30-PA628:-. (MA) 60-. (IH-22) 40- 
PA629:-. (MA)70-(III-23)30-PA630:-(MA)70-(III-24)30-PA631:-(MA)80-(III-25)20-PA632:-(MA) 
70-(IH-25)30-PA633:-(MA)60-(III-25)40- [01 88] 

PA634: -. (MA) 60-. (111-26) 40-PA635:-. (MA) 70-. (HI-27) 30-PA636:-. (MA) 80-. (111-28) 20- 
PA637:-. (MA) 70-. (111-29) 30-PA638:-. (MA) 60-. (HI-30) 40-PA639:-. (MA)70-(III-31)30- 
PA640:-(MA)70-(IH-32)30-PA641:-(MA)60-(III-33)40-PA642:-(MA)70-(III-34)30-PA643:-(MA) 
70-(IH— 35)30- [01 89]An acrylic acid copolymer including a repeating unit expressed with formula 
(III) (meta) can also have a polymerization nature group. A polymerization nature group is 
introduced into an aliphatic series ring group, an aromatic group, and a heterocycle group of a 
repeating unit which introduces into an acrylic acid copolymer as a repeating unit (meta) which 
has a polymerization nature group in a side chain, or is expressed with formula (III) as a 
substituent. It is as said formula (IV) having explained a repeating unit which has a 
polymerization nature group in a side chain. As for a polymerization nature group, when 
introducing a polymerization nature group into an aliphatic series ring group, an aromatic group, 
and a heterocycle group of a repeating unit expressed with formula (III) as a substituent, it is 
preferred not to make it link with cyclic structure directly, but to make it join together via a 
connecting group of bivalence. A definition and an example of a connecting group of bivalence 
are the same as that of L 25 of formula (VII). An example of repeating unit (VIII) which introduced 
a polymerization nature group into an aliphatic series ring group, an aromatic group, and a 
heterocycle group of a repeating unit expressed with formula (III) as a substituent is shown. 
[0190] 

[Formula 109] 

(vm-i) -ch 2 -ch— (vm-2) — ch 2 -ch— 




0-CO-CH=CH 2 




[0191] 

[Formula 110] 



(VIII-5)— CH 2 -CH— 

O -CO <^^>— 0-(CH 2 ) 4 -O-CO -CH =CH 2 



(VIII-6)— CH 2 -CH- 

n 



T 9 H 3 

CH 2 -0-C0-NH-CH 2 -CH 2 -O-C0 -C=CH S 



[0192] 

[Formula 111] 
(Vm-7)r-CH2-CH— 



CO -0-CH 2 -CH-CH 2 -0-CO-C=CH 2 



(Vni-8)— CH 2 -CH— 

r€rs 



0-CO-CH=CH2 



[0193] 

[Formula 112] 
(VHI-9)— CH 2 ~CH- 



0-CO-C=CH 2 



(Vm-10)-CH 2 -CH— 

ftrs 



O-CH 2 -0H 2 



-<3 



[0194] 

[Formula 113] 



(Vin-ll)-CH 2 -CH- 

Q-CO — 0-(CH Z ) 4 ^0-CO -C H =CH a 



(VIII-12>-CH 2 -CH- 



CH 3 

0-CO-NH-GH 2 -CH 2 -0-CO-C=CH 2 



(VUI-lS^-CHa-tpH— 

1^ 



9H 9H3 
CO -0-CH 2 -CH -CH 2 -0-CO -C=CH 2 



[0195]The example of the acrylic acid copolymer which has a polymerization nature group 
including the repeating unit expressed with formula (III) below (meta) is shown. AA is a repeating 
unit derived from acrylic acid, and MA is a repeating unit derived from methacrylic acid. The 
rate of a repeating unit is mol %. 

[0196]PA701: - (AA) 70- (III-1) 25- (IV-12) 5-PA702:-. (AA) 70- (HI-1) 25- (IV-1) 5-PA703:- 
. (AA) 50- CHI— 1 > 40- (IV-12) 10-PA704:-. (AA) 40- (HI-1) 55- (IV-12) 5-PA705:-. (AA) 60- 
(m-2) 35- (IV-12) 5-PA706:-. (AA) 60- (III-3) 35-. (IV-12) 5-PA707:-. (AA) 60-. (III-4) 35- 
(IV-12) 5-PA708:-. (AA) 60-. (III-5)35-(IV-12)5-PA709:-(AA)60-(III-6)35-(IV-12)5-PA710:- 
(AA)50-(m-7)45-(IV-12)5-PA711:-(AA)70-(IH-8)25-(IV-12)5- [0197]PA712: -. (AA) 60- (III-9) 
35-. (IV-1) 5-PA713:-. (AA) 60-. (111-10) 35- (IV-3) 5-PA714:-. (AA) 60-. (111-11) 35- (IV-4) 5- 
PA715:- (AA) 50-. (111-12) 47- (IV-8) 3-PA716:-. (AA) 50- (ffl-13) 40- (VIII-6) 10-PA717:-. 
(AA) 70-. (HI-1 4) 25-. (VIH-7) 5-PA718:-. (AA) 50-. (111-15) 45- (IV-12) 5-PA719:-. (AA) 60-. 
(IH-1 6)35-(IV-1 2)5-PA720:-(AA)60-(III-1 7)35-(IV-1 2)5~PA721 :-(AA)60-(III-1 8)35-(IV-1 2)5- 
PA722:-(AA)60-(III-19)35-(IV-1)5- [0198]PA723: - (AA) 70- (111-20) 25- (IV-12) 5-PA724:-. 
(AA) 50-. (111-20) 40-. (IV-12) 10-PA725:-. (AA) 70-. (111-21) 25-. (IV-12) 5-PA726:-. (AA) 75-. 
(HI-22) 20-. (IV-12) 5-PA727:-. (AA) 70-. (HI-22) 25-. (IV-12) 5-PA728:-. (AA) 60-. (111-22) 35-. 
(IV-12) 5-PA729:-. (AA) 70-. (111-23) 25-. (IV-12) 5-PA730:- (AA) 70-. (111-24)2 5 -(IV-1 2)5- 
PA731 :-(AA)70-(III-25)25-(IV-1 )5-PA732:-(AA)70-(III-25)25-(IV-1 2)5-PA733:-(AA)60-(III-25) 
40-0V-12)10- [0199]PA734: - (AA) 60- (IH-26) 35- (IV-12) 5-PA735:-. (AA) 70- (111-27) 25- 
(IV-12) 5-PA736:- (AA) 75- (HI-28) 20- (IV-12) 5-PA737:-. (AA) 70- (111-29) 25-. (IV-1) 5- 
PA738:-. (AA) 60-. (111-30) 35-. (IV-2) 5-PA739:-. (AA) 70-. (111-31) 25-. (IV-3) 5-PA740:-. (AA) 
70-. aiI-32)25-(IV-4)5-PA741:-(AA)60-(III-33)35-(IV-7)5-PA742:-(AA)70-(III-34)25-(IV-8)5- 
PA743:-(AA)70-(III-35)25-(IV-9)5- [0200]PA801: - (MA) 70-. (HI-1) 25-. (IV-12) 5-PA802:-. 
(MA) 60-. CHI— 1 ) 35- (IV-1) 5-PA803:-. (MA) 50-. (HI-1) 40- (IV-12) 10-PA804:- (MA) 40- 
(III-1) 55-. (IV-12) 5-PA805:-. (MA) 60-. (III-2) 35- (IV-12) 5-PA806:-. (MA) 60- (IH-3) 35- 
(IV-12) 5-PA807:-. (MA) 60-. (III-4) 35-. (IV-12) 5-PA808:-. (MA) 60-. (HI-5)35-(IV-12)5- 
PA809:-(MA)60-(III-6)35-(IV-1 2)5-PA81 0:-(MA)50-(III-7)45-(IV-1 2)5-PA81 1 :-(MA)70-(III-8) 
25-(IV-12)5- [0201]PA812: - (MA) 60-. (III-9) 35- (IV-1) 5-PA813:-. (MA) 60-. (111-10) 35- 
(IV-3) 5-PA814:-. (MA) 60- (HI-11) 35- (IV-4) 5-PA815:-. (MA) 50- (HI-1 2) 47- (IV-8) 3- 
PA816:-. (MA) 50- (IH-1 3) 40- (VIII-6) 10-PA817:-. (MA) 70- (111-14) 25- (VIII-7) 5-PA818:-. 
(MA) 50- (IH-1 5) 45- (IV-12) 5-PA819:-. (MA) 60- (III-16)35-(IV-12)5-PA820:-(MA)60-(III-17) 
35-(IV-1 2)5-PA821 :-(MA)60-(III-1 8)35-(IV-1 2)5-PA822:-(MA)60-(III-1 9)35-(IV-1 )5- [0202] 
PA823: -. (MA) 70-. (111-20) 25-. (IV-12) 5-PA824:-. (MA) 50-. (111-20) 40-. (IV-12) 10-PA825:-. 
(MA) 70- (111-21) 25- (IV-12) 5-PA826:-. (MA) 75-. (IH-22) 20- (IV-12) 5-PA827:-. (MA) 70- 
(111-22) 25-. (IV-12) 5-PA828:-. (MA) 60-. (HI-22) 35-. (IV-12) 5-PA829:-. (MA) 70-. (HI-23) 25- 
. (IV-12) 5-PA830:-. (MA) 70- (IH-24)25-(IV-12)5-PA831:-(MA)70-(IH-25)25-(IV-1)5-PA832:- 
(MA)70-(HI-25)25-(IV-12)5-PA833:-(MA)60-(III-25)30-(IV-12)10- [0203]PA834: -. (MA) 60-. 
(IH-26) 35-. (IV-12) 5-PA835:-. (MA) 70-. (111-27) 25-. (IV-12) 5-PA836:-. (MA) 75-. (111-28) 20- 



. (IV-12) 5-PA837:-. (MA) 70-. (111-29) 25-. (IV-1) 5-PA838;-. (MA) 60-. (111-30) 35-. (IV-2) 5- 
PA839:-. (MA) 70-. (HI-31) 25-. (IV-3) 5-PA840:-. (MA) 70-. (III-32)25-(IV-4)5-PA841 :-(MA) 
60-(m-33)35-(IV-7)5-PA842:-(MA)70-(IH-34)25-(IV-8)5-PA843:-(MA)70-(III-35)25-(IV-9)5- 
[0204]Two or more kinds of acrylic acid (meta) copolymers may be used together. (Meta) It can 
also be used, making an acrylic acid copolymer able to construct a bridge. As for crosslinking 
reaction, it is preferred simultaneous with spreading of the coating liquid of an orienting film or 
to carry out after spreading. For example, an acrylic acid (meta) copolymer can be made to 
construct a bridge using a cross linking agent by the crosslinking reaction of the carboxyl group 
of an acrylic acid (meta) copolymer, and a cross linking agent. About the cross linking agent, 
details are indicated to the volume "cross linking agent handbook" (completion company) 
Shinzo Yamashita and for Tousuke Kaneko. For the example of a cross linking agent, methylol 
phenol resin, amino resin. (For example, the resin to which melamine, benzo KUANAMIN, or urea 
is made to come to carry out addition condensation of formaldehyde or the alcohol), An amine 
compound, a triazine compound, an isocyanate compound, an epoxy compound, a metallic oxide, 
a metal halogenated compound, an organic metal halogenated compound, organic acid metal salt, 
a metal alkoxide, and the compound containing an oxazoline group are contained. As for the 
amount of the cross linking agent used, it is preferred that it is 0.1 thru/or 20% of the weight of 
the coverage of an orienting film, and it is still more preferred that it is 0.5 thru/or 1 5 % of the 
weight. As for the quantity of the cross linking agent which remains in an orienting film while it 
has been unreacted, it is preferred that it is 1.0 or less % of the weight of the coverage of an 
orienting film, and it is still more preferred that it is 0.5 or less % of the weight. 
[0205]An orienting film applies an acrylic acid (meta) copolymer, forms a coating layer, and is 
obtained by carrying out rubbing treatment of the surface of a coating layer. Rubbing treatment 
is carried out by rubbing the surface of a polymer coating layer several times to a certain 
direction (usually longitudinal direction) with paper or cloth. A precursor of an acrylic acid 
(meta) copolymer may be applied and it may heat-treat before rubbing treatment the making a 
condensation reaction perform after spreading purpose. As for thickness of an orienting film, it 
is preferred that it is 0.01 thru/or 10 micrometers, it is still more preferred that it is 0.05 
thru/or 5 micrometers, and it is most preferred that it is 0.1 thru/or 1 micrometer. Since 
orientation of the cylindrical liquid crystallinity molecule of an optical anisotropy layer is carried 
out using an orienting film, an optical anisotropy layer may be transferred on a transparent 
substrate. Even if a cylindrical liquid crystallinity molecule fixed by an oriented state does not 
have an orienting film, it can maintain an oriented state. It is effective especially when an 
orienting film of this invention is used for a discotic liquid crystal nature child. 
[0206]process; which an orienting film applies coating liquid which consists of a solution of an 
acrylic acid (meta-) copolymer on a transparent substrate, and forms a coating film — process; 
which carries out rubbing treatment of the surface of a coating film which dries the coating film, 
and of which process; desiccation was done — and, It is preferred a process of heating a 
coating film after carrying out rubbing treatment, and to manufacture "Be alike." It is preferred 
that a range of cooking temperature is 50 thru/or 300 ** in heating of a coating film after 
rubbing treatment, it is still more preferred that it is a range which is 50 thru/or 250 **, and it 
is still more preferred that it is the range of 1 00 thru/or 250 **. How to make a carrier for 
heating which set a coating film on a transparent substrate as the above-mentioned 
temperature contact as a heating method, A method of neglecting a transparent substrate 
which has a coating film in a box shape container set as the above-mentioned temperature, a 
method of spraying a gas (it is preferred that it is the atmosphere) of the above-mentioned 
temperature on a coating film on a transparent substrate along a rubbing direction directly, etc. 
can be used. As a carrier for heating, it is preferred to use a hot plate. Time of heat-treatment 
is determined by treatment temperature. Heat-treatment requires long time, so that 
temperature is low. In heat-treating at 100 **, carrying out at 1 thru/or a range for 30 minutes, 
and 130 ** and carrying out at a range for 30 seconds thru/or 10 minutes, and 160 **, it 
requires time of a range for 10 seconds thru/or 3 minutes. As for time until it starts heat- 
treatment after rubbing treatment, it is preferred that it is less than one week, it is still more 



preferred that it is less than three days, and it is most preferred that it is less than 3 hours. 
[0207]process; which carries out rubbing treatment of the surface of a process; coating film 
which dries a process; coating film which a liquid crystal orientation film applies a solution of the 
aforementioned acrylic acid copolymer or a methacrylic acid copolymer on a base material, and 
forms a coating film — and, It is preferred to manufacture by a process of heating a coating film 
after rubbing treatment to temperature of the range of 50 thru/or 300 **. If it heat-treats after 
rubbing treatment, it will be obtained with an effect given to orientation of a discotic liquid 
crystal nature child who forms (1) optical anisotropy layer in respect of display quality, and an 
effect given to a physical property of the (2) orienting films itself. 

(1) generally as an effect given to orientation of an effect discotic liquid crystal nature child 
who gives a discotic liquid crystal nature child's orientation, control of an average tilt angle over 
a discotic liquid crystal nature child's transparent substrate flat surface and a discotic liquid 
crystal nature child's orientation restraining force are mentioned. Especially a thing uniformly 
done in respect of the latter orientation regulation for the orientation (mono- domain 
orientation) of the whole discotic liquid crystal nature child in an optical anisotropy layer is 
important. It is because that orientation defects occur on a boundary of domains becomes a 
factor which reduces an optical property. If an orienting film of this invention is used, orientation 
defects will hardly be accepted. Perpendicular orientation of the discotic liquid crystal nature 
child can be carried out in a low temperature or a short time. 

(2) By the effect heat-treatment given to a physical property of the orienting film itself, an 
intermolecular interaction (or intramolecular interaction) of polymer increases, and as a result of 
a chain's becoming upright, it is thought that membranous intensity improves. An effect which 
eliminates remains ionic material contained in a coating film is also expected. 

[0208][Liquid crystal layer] A liquid crystallinity molecule which carries out orientation with an 
orienting film forms a liquid crystal layer. The above-mentioned orienting film has a function to 
which orientation of the liquid crystallinity molecule is substantially carried out vertically by an 
average tilt angle of the range of 50 thru/or 90 degrees. As a liquid crystallinity molecule, a 
cylindrical liquid crystallinity molecule or a discotic liquid crystal nature child is preferred. An 
angle of inclination of a cylindrical liquid crystallinity molecule means an angle of a major axis 
direction of a cylindrical liquid crystallinity molecule, and a substrate plane, and a discotic liquid 
crystal nature child's angle of inclination means an angle of a discotic liquid crystal nature 
child's disk face, and a substrate plane. When using a liquid crystal element as a liquid crystal 
cell, especially a thing for which a cylindrical liquid crystallinity molecule is used is preferred. As 
a cylindrical liquid crystaiiinity molecule, azomethines, azoxy, and cyano biphenyls. Cyanophenyl 
ester species, benzoic ester, phenyl cyclohexane-carboxylic-acid ester species, Cyanophenyl 
cyclohexane, cyano substituted phenyl pyrimidines, alkoxy substituted phenyl pyrimidines, 
phenyldioxanes, tolan, and alkenyl cyclohexylbenzonitriles are used preferably. As a liquid crystal 
cell to which orientation of the cylindrical liquid crystallinity molecule was carried out vertically 
substantially, a liquid crystal cell in VA (Vertically Aligned) mode is typical. About a liquid crystal 
display using a liquid crystal cell in VA mode, a Nikkei micro device No. 136 or 147-page (1996), 
JP.2-1 76625.A, and patent number No. 2866372 gazette has a statement. 
[0209][Optical anisotropy layer] When using a liquid crystal element as an optical compensation 
sheet, a liquid crystal layer functions as an optical anisotropy layer of an optical compensation 
sheet. A cylindrical liquid crystallinity molecule or a discotic liquid crystal nature child can be 
preferably used for an optical anisotropy layer. Especially a thing for which a discotic liquid 
crystal nature child is used is preferred. In an optical anisotropy layer using a discotic liquid 
crystal nature child, orientation of a discotic liquid crystal nature child's disk face is 
substantially carried out to a perpendicular (average tilt angle of the range of 50 thru/or 90 
degrees) to an orienting film using the above-mentioned orienting film. As for a discotic liquid 
crystal nature child, it is preferred to fix within an optical anisotropy layer with a vertical 
(homogeneous) oriented state. As for a discotic liquid crystal nature child, fixing by a 
polymerization reaction is still more preferred, literature (C. — a volume Destrade et al., Mol. 
Crysr. Liq. Cryst, vol. 71, and for page 1 1 1(1981); Chemical Society of Japan.) with various 



discotic liquid crystal nature children Quarterly Chmistry Survey, No.22, chemicals of a liquid 
crystal, Chapter 5, Chapter 10, Section 2 (1994); B. Kohne. et al. and Angew. Chem. It is 
indicated to Soc. Chem. Comm., page 1794;(1985) J. Zhanget al., J. Am.Chem. Soc, vol. 116, and 
page 2655 (1994). About a discotic liquid crystal nature child's polymerization, a JP,8-27284,A 
gazette has a statement. In order to fix a discotic liquid crystal nature child by polymerization, it 
is necessary to combine a polymerization nature group with a discotic liquid crystal nature 
child's disc-like core as a substituent. However, if a polymerization nature group is made to link 
with a disc-like core directly, it will become difficult to maintain an oriented state in a 
polymerization reaction. Then, a connecting group is introduced between a disc-like core and a 
polymerization nature group. Therefore, as for a discotic liquid crystal nature child who has a 
polymerization nature group, it is preferred that it is a compound expressed with a following 
formula. 

[0210]Among D(-L-Q) n type, D is a disc-like core,;L is a connecting group of bivalence,;Q is a 
polymerization nature group, and; and n are the integers of 4 thru/or 12. An example of a disc- 
like core (D) of the above-mentioned formula is shown below. LQ (or QL) as used in each 
following example means combination of a connecting group (L) of bivalence, and a 
polymerization nature group (Q). 
[0211] 

[Formula 114] 
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[0212] 

[Formula 1 1 5] 




[0215] 

[Formula 118] 
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[0216] 

[Formula 1 1 9] 
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[0218]As for a connecting group (L) of bivalence, in the above-mentioned formula, it is 
preferred that it is a connecting group of bivalence chosen from a group which consists of an 
alkylene group, an alkenylene group, an allylene group, -CO- -NH- -0-, -S-, and those 
combination. As for a connecting group (L) of bivalence, it is still more preferred that it is the 
basis which combined at least two bases of bivalence chosen from a group which consists of an 
alkylene group, an alkenylene group, an allylene group, -CO- -NH- -0-, and -S-. As for a 
connecting group (L) of bivalence, it is most preferred that it is the basis which combined at 
least two bases of bivalence chosen from a group which consists of alkylene group, alkenylene 
group, allylene group, and -CO- and -0- As for the number of carbon atoms of an alkylene 
group, it is preferred that it is 1 thru/or 12. As for the number of carbon atoms of an alkenylene 
group, it is preferred that it is 2 thru/or 12. As for the number of carbon atoms of an allylene 



group, it is preferred that it is 6 thru/or 10. An alkylene group, an alkenylene group, and an 
allylene group may have a substituent (an example, an alkyl group, a halogen atom, cyano, an 
alkoxy group, an acyloxy group). An example of a connecting group (L) of bivalence is shown 
below. Left-hand side combines with a disc-like core (D), and right-hand side combines with a 
polymerization nature group (Q). AL means an alkylene group or an alkenylene group, and AR 
means an allylene group. 

[0219]L1:. - AL-CO-0-AL-L2:. - AL-CO-0-AL-OL3:. - AL-CO-0-AL-0-AL-L4:. - AL-CO- 
0-AL-0-CO-L5:. - CO-AR-0-AL-L6:. -CO-AR-0-AL-0-L7:-CO-AR-0-AL-0-CO-L8:-CO- 
NH-AL-L9:-NH-AL-0-L1 0:-NH-AL-O-CO-L1 1 :-0-AL-L1 2:~0-AL-0-L1 3:-0-AL-0-CO- 
[0220] 

L14:. -0-AL-0-CO-NH-AL-L15 :. -0-AL-S-AL-L1 6 :. -0-CO-AL-AR-0-AL-OCO-L1 7 :. - 
0-CO-AR-0-AL-CO-L18 :. -O-CO-AR-O-AL-O-CO-LI 9 :. -O-CO-AR-O-AL-O-AL-O-CO- 
L20:-O-CO-AR-O-AL-O-AL-O-AL-O-CO-L21:-S-AL-L22:-S-AL-O-L23:-S-AL-O-CO- 
L24:-S-AL-S-AL-L25:-S-AR-AL- [0221]If an asymmetric carbon atom is introduced into AL 
(an alkylene group or an alkenylene group), it can be twisted spirally and orientation of the 
discotic liquid crystal nature child can be carried out to it. An example of AL* containing an 
asymmetric carbon atom is given to below. Left-hand side is a disc-like core (D) side, and right- 
hand side is a polymerization nature group (Q) side. * A carbon atom (C) which put a seal is an 
asymmetric carbon atom. Any of S and R may be sufficient as optical activity. 
[0222]AL*1:. - CH 2 CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 -AL*2:"CH 2 CH 2 CH 2 -C*HCH 3 -CH 2 CH 2 -AL*3 :. 
- CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 CH 2 -AL*4:-C*HCH 3 -CH 2 CH 2 CH 2 CH 2 CH 2 -AL*5 :. - 
CH 2 CH 2 CH 2 CH 2 -C*HCH 3 -CH 2 -AL*6:-CH 2 CH 2 CH 2 CH 2 CH 2 -C*HCH 3 -AL*7 :. -C*HCH 3 - 
CH 2 CH 2 CH 2 CH 2 -AL*8:-CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 -AL*9:-CH 2 CH 2 -C*HCH 3 -CH 2 CH 2 - 
AL*10:-CH 2 CH 2 CH 2 -C*HCH 3 -CH 2 - [0223]AL*1 1:. - CH 2 CH 2 CH 2 CH 2 -C*HCH 3 -AL*12:- 
C*HCH 3 -CH 2 CH 2 CH 2 "AL*13:-CH 2 -C*HCH 3 -CH 2 CH 2 -AL. *14:. - CH 2 CH 2 -C*HCH 3 -CH 2 - 
AL*15:-CH 2 CH 2 CH 2 -C*HCH 3 -AL*16:-CH 2 -C*HCH 3 -AL*17 :. -C*HCH 3 -CH 2 -AL*18 :. - 
C*HCH 3 -CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -AL*19:-CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 CH 2 CH 2 -AL*20:- 
CH 2 CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 CH 2 - [0224]AL*21 :. - CH 2 CH 2 CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 - 
AL*22:-C*HCH 3 -CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 - AL+23:. - CH 2 -C*HCH 3 - 
CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 -AL*24:-CH 2 CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 CH 2 . CH 2 -AL*25 :. - 
CH 2 CH 2 CH 2 -C*HCH 3 -CH 2 CH 2 CH 2 CH 2 -AL*26:-C*HCH 3 -(CH 2 ) g -AL*27 :. - CH 2 -C*HCH 3 - 
(CH 2 ) 8 -AL*28:-CH 2 -C*HCH 2 CH 3 -AL*29:-CH 2 -C*HCH 2 CH 3 -CH 2 -AL*30:-CH 2 . - 
C*HCH 2 CH 3 -CH 2 CH 2 - [0225]AL*31:. - CH 2 -C*HCH 2 CH 3 -CH 2 CH 2 CH 2 CH 2 -AL*32:-CH 2 -C*H 
(n-C 3 H 7 )-CH 2 CH 2 -AL*33 :. - CH 2 -C*H. (n-C 3 H 7 )-CH 2 CH 2 CH 2 CH 2 -AL*34:-CH 2 -C*H 
(OCOCH 3 )-CH 2 CH 2 -AL*35:-CH 2 -C*H. (OCOCH 3 )-CH 2 CH 2 CH 2 CH 2 -AL*36:-CH 2 -C*HF- 
CH 2 CH 2 -AL*37:-CH 2 -C*HF-CH 2 CH 2 CH 2 CH 2 -AL*38:-CH 2 -C*HCI-CH 2 CH 2 -AL*39:"CH 2 - 
C*HCI-CH 2 CH 2 CH 2 CH 2 - [0226] 

AL*40:. - CH 2 -C*HOCH 3 -CH 2 CH 2 -AL*41 :-CH 2 -C*HOCH 3 -CH 2 CH 2 CH 2 CH 2 -AL*42:-CH 2 - 
C*HCN-CH 2 CH 2 -AL*43 :. - CH 2 -C*HCN-CH 2 CH 2 CH 2 CH 2 -AL*44:-CH 2 -C*HCF 3 -CH 2 CH 2 - 
AL*45:-CH 2 -C*HCF 3 -CH 2 CH 2 CH 2 CH 2 - [0227]A polymerization nature group (Q) of said 
formula is determined according to a kind of polymerization reaction. An example of a 
polymerization nature group (Q) is shown below. 
[0228] 

[Formula 121] 
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[0229]As for a polymerization nature group (Q), it is preferred that they are an unsaturation 
polymerization nature group (Q1-Q7), an epoxy group (Q8), or an aziridinyl group (Q9), it is still 
more preferred that it is an unsaturation polymerization nature group, and it is most preferred 
that it is an ethylene nature unsaturation polymerization nature group (Q1-Q6). In said formula, 
n is an integer of 4 thru/or 12. A concrete number is determined according to the kind of 
discotheque core (D). Although the combination of two or more L and Q may differ, they is 
preferred. [ of the same thing ] Two or more kinds of discotic liquid crystal nature children may 
be used together. For example, the molecule which has an asymmetric carbon atom in the 
connecting group of bivalence, and the molecule which it does not have can be used together. 
The molecule which has a polymerization nature group (Q), and the molecule which it does not 
have may be used together. Especially the thing for which the molecule which has an 
asymmetric carbon atom and does not have a polymerization nature group, and the molecule 
which has a polymerization nature group and does not have an asymmetric carbon atom are 
used together is preferred. In this case, it is also possible that only the molecule which has a 
polymerization nature group and does not have an asymmetric carbon atom functions as a 
discotic liquid crystal nature child, and the molecule which has an asymmetric carbon atom and 
does not have a polymerization nature group is functioning as a chiral agent (after-mentioned). 
[0230]As for a non-polymerizable discotic liquid crystal nature child, it is preferred that it is the 
compound which changed into a hydrogen atom or an aikyl group a polymerization nature 
discotic liquid crystal nature child's polymerization nature group (Q) mentioned above. That is, 
as for a non-polymerizable discotic liquid crystal nature child, it is preferred that it is a 
compound expressed with a following formula. 

Among D(-L-R) n type, D is a disc-like core,;L is a connecting group of bivalence,;R is a 
hydrogen atom or an alkyl group, and; and n are the integers of 4 thru/or 1 2. An example of a 
disc-like core (D) of the above-mentioned formula is the same as an example of the 
aforementioned polymerization nature discotic liquid crystal molecule except changing LQ (or 
QL) into LR (or RL). An example of a connecting group (L) of bivalence is the same as an 
example of the aforementioned polymerization nature discotic liquid crystal molecule. As for an 
alkyl group of R, it is preferred that the numbers of carbon atoms are 1 thru/or 40, and it is still 
more preferred that it is 1 thru/or 30. The chain alkyl group is more preferred than an annular 
alkyl group, and the straight-chain-shape aikyl group is more preferred than a chain alkyl group 
which has branching. As for R, it is preferred that a hydrogen atom or the number of carbon 
atoms is especially a straight-chain-shape alkyl group of 1 thru/or 30. 
[0231]Even if it adds a compound (chiral agent) in which optical activity containing an 
asymmetric carbon atom is shown in an optical anisotropy layer instead of introducing an 
asymmetric carbon atom into a connecting group (L) of a discotic liquid crystal nature child's 
bivalence, it can be twisted spirally and orientation of the discotic liquid crystal nature child can 
be carried out. Various nature or synthetic compounds can be used as a compound containing 
an asymmetric carbon atom. Into a compound containing an asymmetric carbon atom, a 
polymerization nature group the same as a discotic liquid crystal nature child or similar may be 
introduced. At the same time as it fixes after carrying out vertical (homogeneous) orientation of 
the discotic liquid crystal nature child substantially if a polymerization nature group is 



introduced, a compound which contains an asymmetric carbon atom by a the same or similar 
polymerization reaction is also fixable within an optical anisotropy layer. 
[0232]Since orientation of the discotic liquid crystal nature child is substantially carried out to 
the air interface side vertically (homogeneous) and uniformly, a fluorine-containing surface- 
active agent or cellulose ester can be added in an optical anisotropy layer. A fluorine-containing 
surface-active agent consists of a hydrophiHc radical and a connecting group provided 
arbitrarily of a hydrophobic radical containing a fluorine atom, nonionicity, anionic, cationicity, or 
both sexes. A fluorine-containing surface-active agent which consists of one hydrophobic 
radical and one hydrophilic radical is expressed with a following formula. 
Rf is a hydrocarbon group of monovalence replaced with a fluorine atom among a Rf-L5-Hy 
type, and L5 is a connecting group of a single bond or bivalence, and Hy is a hydrophilic radical. 
Above-mentioned Rf functions as a hydrophobic radical. As for a hydrocarbon group, it is 
preferred that they are an alkyl group or an aryl group. As for the number of carbon atoms of an 
alkyl group, it is preferred that it is 3 thru/or 30, and, as for the number of carbon atoms of an 
aryl group, it is preferred that it is 6 thru/or 30. Some or all of a hydrogen atom that is 
contained in a hydrocarbon group is replaced by fluorine atom. It is preferred to replace not less 
than 50% of hydrogen atoms contained in a hydrocarbon group with a fluorine atom, it is more 
preferred to replace not less than 60%, it is still more preferred to replace not less than 70%, 
and it is most preferred to replace not less than 80%. The remaining hydrogen atoms may be 
replaced by halogen atom (an example, a chlorine atom, a bromine atom) of further others. An 
example of Rf is shown beiow. 

[0233]Rf1: n-C 8 F 17 -Rf2:n-C 6 F 13 -Rf3:CI-(CF 2 -CFCI) 3 -CF 2 -Rf4:H-(CF 2 ) g -Rf5:H- (CF 2 ) 1Q - 
Rf6:n-C 9 F 19 -Rf7 : Pentafluorophenyl Rf8:n-C 7 F 15 "Rf9:Ci-(CF 2 -CFCI) 2 "CF 2 -Rf 1 0:H- (CF 2 ) 4 ~ 
Rfl 1:H-(CF 2 ) 6 -Rf1 2:CI-(CF 2 ) 6 -Rf13:C 3 F 7 - [0234]A connecting group of bivalence in said 
formula An alkylene group, an allylene group, heterocycle residue of bivalence, - It is preferred 
that it is a connecting group of bivalence chosen from a group which consists of CO- -NR- 
(the number of carbon atoms of R is an alkyl group or a hydrogen atom of 1 thru/or 5), -0-, - 
S0 2 - and those combination. An example of L5 of said formula is shown below. Left-hand side 
combines with a hydrophobic radical (Rf), and right-hand side combines with a hydrophilic 
radical (Hy). AL means an alkylene group, AR means an allylene group, and He means 
heterocycle residue of bivalence. An alkylene group, an allylene group, and heterocycle residue 
of bivalence may have a substituent (an example, an alkyl group). 

[0235]L0:. Single bond L51:. - S0 2 -NR-L52 :. - AL-0-L53:. - CO-NR-L54:. - AR-0-L55:. - 
S0 2 -NR-AI_-CO-0-L56 :. - CO-0-L57:. - S0 2 -NR-AL-0-L58 :. - S0 2 -NR-AI_-L59 :. - CO- 
NR-AL-L60:-AL-O-AL-L61:-Hc-AL-L62:-SO 2 -NR-AL-O-AL-L63:-AR-L64:-O-AR-SO 2 -NR- 
AL-L65:-0-AR-S0 2 -NR-L66:-0-AR-0 - [0236]Hy of said formula is either a nonionic 
hydrophilic radical, an anionic hydrophilic radical, a cationic hydrophilic radical or a both sexes 
hydrophilic radical. Especially a nonionic hydrophilic radical is preferred. An example of Hy of 
said formula is shown below. 

[0237]Hy1: -(CH 2 CH 2 0) n -H (n is an integer of 5 thru/or 30) 

Hy2: -(CH 2 CH 2 0) n -R1 (the number of carbon atoms of an integer of 5 thru/or 30 and R1 is 
[ n ] an alkyl group of 1 thru/or 6) 

Hy3: -(CH 2 CHOHCH 2 ) n -H (n is an integer of 5 thru/or 30) 

Hy4: -COOM (M is a hydrogen atom, an alkaline metal atom, or a dissociation state) 

Hy5: -SOgM (M is a hydrogen atom, an alkaline metal atom, or a dissociation state) 

Hy6: -(CH 2 CH 3 0) n -CH 2 CH 2 CH 2 -S0 3 M (n is an integer of 5 thru/or 30 and M is a hydrogen 

atom or an alkaline metal atom) 

Hy7:-OPO (OH) 3 Hy8:-N + (CH 3 ) 3 and X " (X is a halogen atom) 



Hy9: -COONH 4 [0238]A nonionic hydrophiiic radical (Hy1, Hy2, Hy3) is preferred, and a 
hydrophilic radical (Hyl) which consists of polyethylene oxide is the most preferred. A fluorine- 
containing surface-active agent which has a hydrophobic radical or a hydrophilic radical 
containing a fluorine atom two or more may be used. Two or more kinds of fluorine-containing 
surface-active agents may be used together, various articles (an example and Horiguchi **** 
"Neogaea side active agent" Sankyo Publishing (1975).) about a fluorine-containing surface- 
active agent M.J. Schick, Nonionic Surfactants, Marcel! Dekker Inc., New York (1967), and JP,7- 
13293.A have a statement. As for a fluorine-containing surface-active agent, it is preferred that 
it is 0.01 thru/or 30% of the weight of the range of a discotic liquid crystal nature child's 
quantity, it is still more preferred that it is 0.05 thru/or 10 % of the weight, and it is still more 
preferred that it is 0.1 thru/or 5 % of the weight. 

[0239]As cellulose ester, it is preferred to use lower fatty acid ester of cellulose. "Lower fatty 
acid" in lower fatty acid ester of cellulose means fatty acid whose number of carbon atoms is 
six or less. As for the number of carbon atoms, it is preferred that it is 2 thru/or 5, and it is still 
more preferred that it is 2 thru/or 4. A substituent (an example, hydroxy) may combine with 
fatty acid. Two or more kinds of fatty acid may form cellulose and ester. Cellulose acetate, 
cellulose propionate, cellulose butyrate, cellulose hydroxy propionate, cellulose acetate 
propionate, and cellulose acetate butylate are contained in an example of lower fatty acid ester 
of cellulose. Especially cellulose acetate butylate is preferred. As for the degree of butyryl-izing 
of cellulose acetate butylate, it is preferred that it is not less than 30%, and it is still more 
preferred that it is 30 thru/or 80%. As for a degree of acetylation of cellulose acetate butylate, 
it is preferred that it is 30% or less, and it is still more preferred that it is 1 thru/or 30%. As for 
cellulose ester, it is preferred to use it in quantity of the range of 0.005 thru/or 0.5 g/m2, It is 
more preferred that it is the range of 0.01 thru/or 0.45 g/m2, it is still more preferred that it is 
the range of 0.02 thru/or 0.4/m2, and it is most preferred that it is the range of 0.03 thru/or 
0.35/m2. It is also preferred to use it in 0.1 thru/or 5% of the weight of quantity of a discotic 
liquid crystal nature child's quantity. 

[0240]An optical anisotropy layer forms a discotic liquid crystal nature child, a compound which 
contains an asymmetric carbon atom if needed further, a fluorine-containing surface-active 
agent, cellulose ester, or coating liquid containing a following polymerization initiator and other 
additive agents by applying on an orienting film. As a solvent used for preparation of coating 
liquid, an organic solvent is used preferably. For an example of an organic solvent, amide (an 
example, N.N-dimethylformamide), a sulfoxide (an example, dimethyl sulfoxide) and a 
heterocycle compound (an example.) pyridine, hydrocarbon (an example, benzene, hexane), and 
alkyl halide (an example.) Chloroform, dichloromethane, ester (an example, methyl acetate, butyl 
acetate), ketone (an example, acetone, methyl ethyl ketone), and ether (an example, a 
tetrahydrofuran, 1, 2-dimethoxyethane) are contained. Alkyl halide and ketone are preferred. 
Two or more kinds of organic solvents may be used together. 

[0241]Spreading of coating liquid can be carried out by a publicly known method (an example, an 
extrusion coating method, the direct gravure coating method, the reverse gravure coating 
method, a die coating method, the BAKOTINGU method). A discotic liquid crystal nature child 
who did vertical (homogeneous) orientation substantially maintains an oriented state, and is 
fixed. As for immobilization, it is preferred to carry out by a polymerization reaction of a 
polymerization nature group (Q) introduced into a discotic liquid crystal nature child. A thermal 
polymerization reaction which uses a thermal polymerization initiator, and a photopolymerization 
reaction using a photopolymerization initiator are included in a polymerization reaction. A 
photopolymerization reaction is preferred, an example of a photopolymerization initiator — 
alpha-carbonyl compound (a U.S. Pat. No. 2367661 item.) Each specification statement of the 
2367670 No., acyloin ether (U.S. Pat. No. 2448828 item specification statement), alpha- 
hydrocarbon substitution aromatic acyloin compound (U.S. Pat. No. 2722512 item specification 
statement), A polynuclear quinone compound (a U.S. Pat. No. 3046127 item, each specification 
statement of the 2951758 No.), doria — combination (U.S. Pat. No. 3549367 item specification 
statement) of a reel imidazole dimer and p-aminophenyl ketone. An acridine, a phenazine 



compound (JP,60-105667,A, U.S. Pat No. 4239850 item specification statement), and an 
oxadiazole compound (U.S. Pat. No. 4212970 item specification statement) are contained. 
[0242]As for the amount of photopolymerization initiator used, it is preferred that it is 0.01 
thru/or 20% of the weight of the solid content of coating liquid, and it is still more preferred that 
it is 0.5 thru/or 5 % of the weight. As for an optical exposure for a discotic liquid crystal nature 
child's polymerization, it is preferred to use ultraviolet rays. As for irradiation energy, it is 
preferred that it is 20mJ/cm2 thru/or 50J/cm2, and it is still more preferred that it is 100 
thru/or 2000mJ/ cm2. In order to promote a photopolymerization reaction, an optical exposure 
may be carried out under heating conditions. As for optical anisotropy layer thickness, it is 
preferred that it is 0.1 thru/or 50 micrometers, it is still more preferred that it is 1 thru/or 30 
micrometers, and it is most preferred that it is 5 thru/or 20 micrometers. When using two 
optical compensation sheets for a liquid crystal display, thickness of a half of optical anisotropy 
layer thickness (the above-mentioned desirable range) needed when using one sheet may be 
sufficient. The degree of average tilt angle of a discotic liquid crystal nature child in an optical 
anisotropy layer is 50 thru/or 90 degrees. Thing of an angle of gradient uniform if possible is 
preferred. However, if an angle of gradient is changing continuously along a thickness direction 
of an optical anisotropy layer, it is satisfactory even if there is some change. 
[0243]As for an angle (twist angle) of a discotic liquid crystal nature child's torsion, it is 
preferred to adjust according to a twist angle (generally, 180 thru/or 360 degrees, 180 degrees 
is exceeded preferably and it is to 270 degrees) of a STN type liquid crystal cell, so that it may 
become a similar (if possible less than **10 degrees) angle. As for a discotic liquid crystal 
nature child's angle of torsion, when using one optical compensation sheet for a liquid crystal 
display, it is preferred that 180 thru/or 360 it is a range. As for a discotic liquid crystal nature 
child's angle of torsion, when using two optical compensation sheets for a liquid crystal display, 
it is preferred that 90 thru/or 180 it is a range. As for the wavelength dependency (deltan 
(lambda)) of a double refraction factor of an optical anisotropy layer, when using an optical 
compensation sheet for a STN type liquid crystal display, it is preferred that it is a value near 
the wavelength dependency of a double refraction factor of a liquid crystal of a STN type liquid 
crystal cell. 

[0244][Liquid crystal display] As mentioned above, especially in a liquid crystal display which 
uses a STN type liquid crystal cell, this invention is effective. A STN type liquid crystal display 
consists of a polarizing plate of a couple arranged at optical compensation sheets of one sheet 
arranged at one side or both sides of a STN type liquid crystal cell and a liquid crystal cell, or 
two sheets, and those both sides. Relation between an orientation direction of a cylindrical 
liquid crystallinity molecule of a liquid crystal cell, and a discotic liquid crystal nature child's 
orientation direction, A director (major axis direction of a cylindrical molecule) of a cylindrical 
liquid crystallinity molecule of a liquid crystal cell nearest to an optical compensation sheet, It is 
preferred to arrange so that a director (normal line direction of a disc-like core flat surface) of 
a discotic liquid crystal nature child of an optical compensation sheet nearest to a liquid crystal 
cell may see from a normal line direction of a liquid crystal cell and may become the same 
direction (less than **10 degrees) substantially. A transparent substrate of an optical 
compensation sheet can be operated also as a protective film by the side of a liquid crystal cell 
of a polarization film. In that case, it is preferred to arrange so that a lagging axis (direction from 
which a refractive index serves as the maximum) of a transparent substrate, and a transmission 
axis of a polarization film may be parallel (less than **10 degrees) vertically or substantially 
substantially. 
[0245] 

[Example][Examp!e 1] The with 100 micrometers in thickness and a size of 270 mm x 100 mm 
triacetyl cellulose film (FUJITAKKU, Fuji Photo Film Co., Ltd. make) was used as a transparent 
substrate. A following acrylic acid copolymer (PA1) and triethylamine were dissolved in the 
mixed solvent (capacity factor = 30/70) of methanol and water so that triethylamine might be 
20 % of the weight to an acrylic acid copolymer, and the solution was prepared 5% of the weight. 
This ****** was applied to a thickness of 1 micrometer on the transparent substrate using the 



bar coating machine. The coating layer was dried for 5 minutes by 100 ** warm air, rubbing 

treatment of the surface was carried out, and the orienting film was formed. 

[0246] 

[Formula 122] 

(PAD-iCH^HJeo (CH 2 -^H) 40 — 

COOH CO-0-n-C 17 H 36 

[0247]On the orienting film, the coating liquid of the following presentations was applied by the 

extrusion method. 

[0248] 

Optical anisotropy layer coating liquid. 

. The following discotic liquid crystal nature compound (1) 80 

weight sections The following discotic liquid crystal nature compound (2) 20 weight sections 
The following fluorine-containing surface-active agent 0.1 weight section Photopolymerization 
initiator (IRGACURE 907, Ciba-Geigy Japan make) 

0.2 weight-section methyl ethyi ketone 185 weight section 

[0249] 

[Formula 1 23] 

5^X35^ y*«ffiffifc£tt (l) 



R 




-(GH 2 ) 6 -0-CO-CH=CH 2 



[0250] 

[Formula 124] 

5V X a t-4 v zm&>&fc£® < 2 ) 
R 




[0251] 

[Formula 125] 
*7y*JHHffttfl 

9 3 h 7 

n-C 8 F 17 -SO e -M-CH 2 CH 2 0-(CH 2 CH a O) 16 -H 

[0252]The coating layer was heated for 2 minutes at 130 **, and orientation of the discotic 
liquid crystal nature compound was carried out vertically substantially. At the temperature, it 
irradiated with ultraviolet rays for 4 seconds, the discotic liquid crystal nature compound was 
polymerized, and the oriented state was fixed. Thus, the discotic liquid crystal nature compound 
was vertical, and was twisted, formed the optical anisotropy layer which is carrying out 
orientation, and created the optical compensation sheet. At the angle of 45 degrees, polarization 



is entered into an optica! compensation sheet from the transparent substrate side to the 
rubbing axis of an orienting fifm, When polarization analysis of emitted light was conducted using 
the optical instrument (Mufti Chanel Photo Analyzer, Otsuka Electronics Co., Ltd. make) and the 
twist angle was searched for, it was 230 to 250 degrees. 

[0253]Independently, except having removed the discotic liquid crystal nature compound (2) 
from optical anisotropy layer coating liquid, in a similar manner, although the discotic liquid 
crystal nature compound was carrying out orientation vertically substantially, the optical 
compensation sheet which has not been twisted was created. When the retardation within a 
field (Re) was measured and the average tilt angle was searched for from that angular 
dependence about this sheet using the ellipsomter, it was 80 to 85 degrees. Independently, the 
antiparallel cell was created using the horizontal orientation film, and the above-mentioned 
discotic liquid crystal nature compound (1) and (2) was enclosed in the cell. It was 0.07 when 
asked for deltan by measuring the retardation within a field (Re) and breaking the value by 
thickness of a cell about the obtained liquid crystal cell using an ellipsomter. 
[0254][Example 2] It replaced with the acrylic acid copolymer (PA1), and the optical 
compensation sheet was created and evaluated like Example 1 except having used an equivalent 
amount of the following acrylic acid copolymers (PA20). The average tilt angle of the discotic 
liquid crystal nature compound was 75 degrees. 
[0255] 

[Formula 126] 
(PA20) — (CH 2 -CH) 70 — 
COOH 

CO-0-9H-NH-S0 2 — V y-0-n-C 18 H 37 



[0256][Example 3] It replaced with the acrylic acid copolymer (PAD, and the optical 
compensation sheet was created and evaluated like Example 1 except having used an equivalent 
amount of the following acrylic acid copolymers (PA40). The average tilt angle of the discotic 
liquid crystal nature compound was 70 degrees. 
[0257] 

[Formula 127] 



(PA40)— (CH 2 -CH) 70 (CH^Jso— „ 

COOH CO HyjH-fVo-n-C 10 H 21 

[0258][Example 4] It replaced with the acrylic acid copolymer (PAD, and the optical 
compensation sheet was created and evaluated like Example 1 except having used an equivalent 
amount of the following acrylic acid copolymers (PA50). The average tilt angle of the discotic 
liquid crystal nature compound was 70 degrees. 
[0259] 

[Formula 128] 

[0260][Example 5] The STN type liquid crystal display of the structure shown in (e) of drawing 3 
was created using the optical compensation sheet created in Example 1. In respect of a liquid 
crystal cell and an optical compensation sheet touching, the orientation direction of the 
cylindrical liquid crystallinity molecule of a liquid crystal cell and the orientation direction of the 



discotic liquid crystal nature child of an optical compensation sheet were coincided. The angle 
of the absorption axis of an emitting side polarizing plate and the orientation direction of the 
cylindrical liquid crystallinity molecule by the side of outgoing radiation of a liquid crystal cell 
was adjusted at 45 degrees. The absorption axis of an incident side polarizing plate and the 
absorption axis of an emitting side polarizing plate have been arranged so that it may intersect 
perpendicularly. When voltage was impressed to the obtained STN type liquid crystal display, it 
became a normally black mode. When vision characteristics were measured, five or more angle 
ranges were obtained for the contrast ratio 150 degrees or more by the upper and lower sides 
1 20 degrees or more by right and left. 

[0261][Example 6] Except having used the optical anisotropy layer coating liquid of the following 
presentations, when the optical compensation sheet was created and evaluated like Example 1 , 
the same result as Example 1 was obtained. 
[0262] 

Optical anisotropy layer coating liquid. 

. The following discotic liquid crystal nature compound (3) 63 

weight sections Discotic liquid crystal nature compound (2) used in Example 1 Polymerization 
nature plasticizer of the 27 weight section following Ten weight sections Photopolymerization 
initiator (IRGACURE 907, Ciba-Geigy Japan make) 

One weight section Cellulose-acetate-butyiate (CAB551-0.2, made in Eastman Chemical) 0.5 

weight section Methyl ethyl ketone 1 84.5 weight section 

[0263] 

[Formula 129] 

T^^Ox-r^fclHfefls** (3) 




[0264] 

[Formula 130] 

H 2 C-0-(CH 2 CH 2 0)|-CO-CH=CH 2 
C 2 H 5 -C-0-(CH 2 CH 2 0) m -CO-CH=CH 2 

H 2 C-0-(CH 2 CH 2 0) n -CO-CH=CH 2 (l+m+n=7) 

[0265][Example 7] The with 100 micrometers in thickness and a size of 270 mm x 100 mm 
triacetyl cellulose film (FUJITAKKU, Fuji Photo Film Co., Ltd. make) was used as a transparent 
substrate. A following acrylic acid copolymer (PA41) and triethylamine were dissolved in the 
mixed solvent (capacity factor = 30/70) of methanol and water so that triethylamine might be 
20 % of the weight to an acrylic acid copolymer, and the solution was prepared 5% of the weight. 
This ****** was applied to a thickness of 1 micrometer on the transparent substrate using the 
bar coating machine. The coating layer was dried for 5 minutes by 100 ** warm air, rubbing 
treatment of the surface was carried out, and the orienting film was formed. 
[0266] 

[Formula 131] 



(PA41)-(CH J -9H) M (CH 2 -CH)„- 

COOH M ^A<_AV 

[0267]On the orienting film, the optical anisotropy layer was formed like Example 1, and the 
optical compensation sheet was created. At the angle of 45 degrees, polarization is entered into 
an optical compensation sheet from the transparent substrate side to the rubbing axis of an 
orienting film, When polarization analysis of emitted light was conducted using the optical 
instrument (Multi Chanel Photo Analyzer, Otsuka Electronics Co., Ltd. make) and the twist angle 
was searched for, it was 230 to 250 degrees. 

[0268]Independently, except having removed the discotic liquid crystal nature compound (2) 
from optical anisotropy layer coating liquid, in a similar manner, although the discotic liquid 
crystal nature compound was carrying out perpendicular orientation, the optical compensation 
sheet which has not been twisted was created. When the retardation within a field (Re) was 
measured and the average tilt angle was searched for from that angular dependence about this 
sheet using the eilipsomter, it was 80 to 85 degrees. Independently, the antiparallel cell was 
created using the horizontal orientation film, and the above-mentioned discotic liquid crystal 
nature compound (1) and (2) was enclosed in the cell. It was 0.07 when asked for deltan by 
measuring the retardation within a field (Re) and breaking the value by thickness of a cell about 
the obtained liquid crystal cell using an eilipsomter. 

[0269][Example 8] It replaced with the acrylic acid copolymer (PA41), and the optical 
compensation sheet was created and evaluated like Example 7 except having used an equivalent 
amount of the following acrylic acid copolymers (PA51). The average tilt angle of the discotic 
liquid crystal nature compound was 75 degrees. 
[0270] 

[Formula 132] 
(PA51)— <CH 2 -CH) eo — 
COOH 

<fH 3 



[0271][Example 9] It replaced with the acrylic acid copolymer (PA41), and the optical 
compensation sheet was created and evaluated like Example 7 except having used an equivalent 
amount of the following acrylic acid copolymers (PA60). The average tilt angle of the discotic 
liquid crystal nature compound was 70 degrees. 
[0272] 

[Formula 133] 
(PA60)— (CH 2 -CH) 70 — 

COOH . // 



— (CH 2 -CH) 30 — 
CO -NH- 




[0273] [Example 10] It replaced with the acrylic acid copolymer (PA41), and the optical 
compensation sheet was created and evaluated like Example 7 except having used an equivalent 



amount of the following acrylic acid copolymers (PA71). The average tilt angle of the discotic 

liquid crystal nature compound was 80 degrees. 

[0274] 

[Formula 134] 

(PA71)— (CH 2 -9H )60 (CH 2 ^H)4o— /= ^ = y_/^ 

cooh co-o-^jH(J^ 0 

[0275][Example 1 1] The STN type liquid crystal display of the structure shown in (e) of drawing 
3_was created using the optical compensation sheet created in Example 7. In respect of a liquid 
crystal cell and an optical compensation sheet touching, the orientation direction of the 
cylindrical liquid crystallinity molecule of a liquid crystal ceil and the orientation direction of the 
discotic liquid crystal nature child of an optical compensation sheet were coincided. The angle 
of the absorption axis of an emitting side polarizing plate and the orientation direction of the 
cylindrical liquid crystallinity molecule by the side of outgoing radiation of a liquid crystal cell 
was adjusted at 45 degrees. The absorption axis of an incident side polarizing plate and the 
absorption axis of an emitting side polarizing plate have been arranged so that it may intersect 
perpendicularly. When voltage was impressed to the obtained STN type liquid crystal display, it 
became a normally black mode. When vision characteristics were measured, five or more angle 
ranges were obtained for the contrast ratio 150 degrees or more by the upper and lower sides 
1 20 degrees or more by right and left. 

[0276][Example 1 2] Except having used the optical anisotropy layer coating liquid of the 
following presentations, when the optical compensation sheet was created and evaluated like 
Example 7, the same result as Example 7 was obtained. 
[0277] 

Optical anisotropy layer coating liquid. 

Discotic liquid crystal nature compound (3) used in Example 6 63 

weight sections Discotic liquid crystal nature compound (2) used in Example 1 27 weight 
sections Polymerization nature plasticizer used in Example 6 Ten weight sections 
Photopolymerization initiator (IRGACURE 907, Ciba-Geigy Japan make) 
One weight section Cellulose-acetate-butylate (CAB551-0.2, made in Eastman Chemical) 0.5 

weight section Methyl ethyl ketone 184.5 weight section 

[0278][Example 13] The with 100 micrometers in thickness and a size of 270 mm x 100 mm 

triacetyl cellulose film (FUJITAKKU, Fuji Photo Film Co., Ltd. make) was used as a transparent 
substrate. A following acrylic acid copolymer (PA201) and triethylamine were dissolved in the 
mixed solvent (capacity factor = 30/70) of methanol and water so that triethylamine might be 
20 % of the weight to an acrylic acid copolymer, and the solution was prepared 5% of the weight. 
This solution was applied to a thickness of 1 micrometer on the transparent substrate using the 
bar coating machine. The coating layer was dried for 5 minutes by 100 ** warm air, rubbing 
treatment of the surface was carried out, and the orienting film was formed. 
[0279] 

[Formula 135] 

(PA201) — (CH 2 -CHJs, (CH 2 -C H)40 — 

COOH C0-O-CH 2 -n-C 7 F 15 

[0280]On the orienting film, the optical anisotropy layer was formed like Example 1, and the 
optical compensation sheet was created. At the angle of 45 degrees, polarization is entered into 
an optical compensation sheet from the transparent substrate side to the rubbing axis of an 
orienting film, When polarization analysis of emitted light was conducted using the optical 
instrument (Multi Chanel Photo Analyzer, Otsuka Electronics Co., Ltd. make) and the twist angle 
was searched for, it was 230 to 250 degrees. 

[0281 independently, except having removed the discotic liquid crystal nature compound (2) 
from optical anisotropy layer coating liquid, in a similar manner, although the discotic liquid 
crystal nature compound was carrying out perpendicular orientation, the optical compensation 



sheet which has not been twisted was created. When the retardation within a field (Re) was 
measured and the average tilt angle was searched for from that angular dependence about this 
sheet using the ellipsomter, it was 80-85 degrees. Independently, the antiparallel cell was 
created using the horizontal orientation film, and the above-mentioned discotic liquid crystal 
nature compound (1) and (2) was enclosed in the cell. It was 0.07 when asked for deltan by 
measuring the retardation within a field (Re) and breaking the value by thickness of a cell about 
the obtained liquid crystal cell using an ellipsomter. 

[0282][Example 14] It replaced with the acrylic acid copolymer (PA201), and the optical 
compensation sheet was created and evaluated like Example 13 except having used an 
equivalent amount of the following acrylic acid copolymers (PA210). The average tilt angle of 
the discotic liquid crystal nature compound was 70 degrees. 
[0283] 

[Formula 136] 

(PA210) — (CH 2 -CH) 70 (C H 2 -CH) 30 - 

COOH CO-O-CHa— ^_ V-CF 3 

[0284] [Example 15] It replaced with the acrylic acid copolymer (PA201), and the optical 
compensation sheet was created and evaluated like Example 13 except having used an 
equivalent amount of the following acrylic acid copolymers (PA225). The average tiit angle of 
the discotic liquid crystal nature compound was 60 degrees. 
[0285] 

[Formula 1 37] 

(PA225) — (CH 2 -CH)8o (CH a -CH) 2D — 

COOH CO-0-CH 2 -CH 2 -CF 3 



[0286][Example 16] It replaced with the acrylic acid copolymer (PA201), and the optical 
compensation sheet was created and evaluated like Example 13 except having used an 
equivalent amount of the following acrylic acid copolymers (PA240). The average tilt angle of 
the discotic liquid crystal nature compound was 75 degrees. 
[0287] 

[Formula 138] 
(PA240) — (CH 2 -CH) 70 — 
COOH 

— tCH 2 -C) 30 — 

CO -O -CH 2 -CH 2 -O "CO 

[0288][Example 1 7] The STN type liquid crystal display of the structure shown in (e) of drawing 
3_was created using the optical compensation sheet created in Example 13. In respect of a 
liquid crystal cell and an optical compensation sheet touching, the orientation direction of the 
cylindrical liquid crystallinity molecule of a liquid crystal cell and the orientation direction of the 
discotic liquid crystal nature child of an optical compensation sheet were coincided. The angle 
of the absorption axis of an emitting side polarizing plate and the orientation direction of the 
cylindrical liquid crystallinity molecule by the side of outgoing radiation of a liquid crystal cell 
was adjusted at 45 degrees. The absorption axis of an incident side polarizing plate and the 
absorption axis of an emitting side polarizing plate have been arranged so that it may intersect 
perpendicularly. When voltage was impressed to the obtained STN type liquid crystal display, it 
became a normally black mode. When vision characteristics were measured, five or more angle 
ranges were obtained for the contrast ratio 150 degrees or more by the upper and lower sides 
1 20 degrees or more by right and left. 

[0289][Example 18] Except having used the optical anisotropy layer coating liquid of the 
following presentations, when the optical compensation sheet was created and evaluated like 




Example 13, the same result as Example 13 was obtained. 
[0290] 

. Optica! anisotropy layer coating liquid. 

Discotic liquid crystal nature compound (3) used in Example 6 63 

weight sections Discotic liquid crystal nature compound (2) used in Example 1 27 weight 
sections Polymerization nature piasticizer used in Example 6 Ten weight sections 
Photopolymerization initiator (IRGACURE 907, Ciba-Geigy Japan make) 
One weight section Cellulose-acetate-butylate (CAB551-0.2, made in Eastman Chemical) 0.5 

weight section Methyl ethyl ketone 1 84.5 weight section 

[0291][Example 19] The with 100 micrometers in thickness and a size of 270 mm x 100 mm 

triacetyl cellulose film (FUJITAKKU, Fuji Photo Film Co., Ltd. make) was used as a transparent 
substrate. A following acrylic acid copolymer (PA310) and triethylamine were dissolved in the 
mixed solvent (volume ratio = 30/70) of methanol and water so that triethylamine might be 20 % 
of the weight to an acrylic acid copolymer, and the solution was prepared 5% of the weight. This 
solution was applied to a thickness of 1 micrometer on the transparent substrate using the bar 
coating machine. The coating layer was dried for 5 minutes by 100 ** warm air, rubbing 
treatment of the surface was carried out, and the orienting film was formed. 
[0292] 

[Formula 139] 
(PA310) — (CH 2 -CH) eo — 
COOH 

[0293]On the orienting film, the optical anisotropy layer was formed like Example 1 , and the 
optical compensation sheet was created. It was 440 nm when **nd of the obtained optical 
compensation sheet was measured in the wavelength of 550 nm. The discotic liquid crystal 
nature child's twist angle was 1 20 degrees. Independently, except having removed the discotic 
liquid crystal nature compound (2) from optical anisotropy layer coating liquid, in a similar 
manner, although the discotic liquid crystal nature compound was carrying out perpendicular 
orientation, the optical compensation sheet which has not been twisted was created. When the 
retardation within a field (Re) was measured and the average tilt angle was searched for from 
that angular dependence about this sheet using the ellipsomter, it was 85 to 90 degrees. 
[0294][Example 20] The optical compensation sheet was created and evaluated like Example 1 9 
except having used the optical anisotropy layer coating liquid of the following presentations. 
[0295] 

Optical anisotropy layer coating liquid. 

. The following discotic liquid crystal nature compound (4) 91 

weight sections The following chiral agent 2.0 weight sections 2.0% of a degree of acetylation, 
52.0% of the degree of butyryHzing, cellulose-acetate-butylate (CAB-551-0.2, made in 
Eastman Chemical) 0.25 weight section of the number average molecular weight 30000 3.0% of a 
degree of acetylation, 50.0% of the degree of butyryHzing, Cellulose-acetate-butylate (CAB- 
531-1, made in Eastman Chemical) 0.25 weight section of the number average molecular weight 
40000 Ethyleneoxide denaturation trimethylolpropane triacryiate (V#360, product made from 
Osaka Organic chemistry). Nine weight sections Photopolymerization initiator (IRGACURE 369, 
Ciba-Geigy Japan make) 

Three weight sections Methyl ethyl ketone 120 weight section 

[0296] 

[Formula 1 40] 



R 




R-O-CO-CH =CH-^^-0-(CH2) 4 -0-CO-CH=CH 2 




[0298]It was 880 nm when **nd of the obtained optical compensation sheet was measured in 
the wavelength of 550 nm. The discotic liquid crystal nature child's twist angle was 240 degrees. 
When the discotic liquid crystal nature child's oriented state was checked with the polarization 
microscope, all the molecules were carrying out orientation (mono- domain orientation) 
uniformly. 

[0299]Independently, except having removed the chiral agent from optical anisotropy layer 
coating liquid, in a similar manner, although the discotic liquid crystal nature compound was 
carrying out orientation vertically substantially, the optical compensation sheet which has not 
been twisted was created. When the retardation within a field (Re) was measured and the 
average tilt angle was searched for from that angular dependence about this sheet using the 
ellipsomter, it was 85 to 90 degrees. 

[0300][Example 21] It replaced with the acrylic acid copolymer (PA310), and the optical 
compensation sheet was produced and evaluated like Example 20 except having used an 
equivalent amount of the following acrylic acid copolymers (PA313). The average tilt angle of 
the discotic liquid crystal nature compound was 85 degrees. 
[0301] 

[Formula 142] 
(PA313) — (CH 2 -9H) 60 — 
COOH 

— (CH 2 -Cp H ) 40 — 



So-nh^Q^-co-o-QmQ 



[0302] [Example 22] It replaced with the acrylic acid copolymer (PA310), and the optical 
compensation sheet was produced and evaluated like Example 20 except having used an 
equivalent amount of the following acrylic acid copolymers (PA319). The average tilt angle of 
the discotic liquid crystal nature compound was 85 degrees. 
[0303] 

[Formula 143] 



(PA319) — <CH 2 -CH) B0 — 
COOH 



CO-NH— (' ^) 




[0304] [Example 23] It replaced with the acrylic acid copolymer (PA310), and the optical 
compensation sheet was produced and evaluated like Example 20 except having used an 
equivalent amount of the following methacrylic acid copolymers (PA331). The average tilt angle 
of the discotic liquid crystal nature compound was 80 degrees. 
[0305] 

[Formula 144] 

<?H 3 

(PA331) — (CH 2 -9) 60 — 
COOH 



[0306][Example 24] 

(Production of a liquid crystal display) To the STN LCD cell [ whose twist angle is 240 degrees ] 
down side whose **nd is 880 nm. The optical compensation sheet produced in Example 1 9 was 
pasted together so that the director (normal line direction of a discotic liquid crystal nature 
child's disk face) of the discotic liquid crystal nature child of facing each other and an optical 
anisotropy layer might be in agreement in the two-sheet and optical anisotropy layer side. In the 
field which pastes together this optical compensation sheet and liquid crystal cell, the optical 
compensation sheet was attached to the liquid crystal cell so that the director of a discotic 
liquid crystal nature child and the cylindrical liquid crystallinity molecule of a liquid crystal cell 
might be in agreement. The polarizing plate of the couple was attached by the cross Nicol 
arrangement, and the STN type liquid crystal display was produced. When voltage was . 
impressed to the obtained STN type liquid crystal display, it became a normally black mode. 
When vision characteristics were measured, five or more angle ranges were obtained for the 
contrast ratio 150 degrees or more by the upper and lower sides 120 degrees or more by right 
and left. 

[0307][Example 25] 

(Production of a liquid crystal display) The one-sheet and optical anisotropy layer side was 
opposed, and the optical compensation sheet produced in Example 20 was pasted together to 
the STN LCD cell [ whose twist angle is 240 degrees ] bottom whose **nd is 880 nm. In the 
field which pastes together this optica! compensation sheet and liquid crystal cell, the optical 
compensation sheet was attached to the liquid crystal cell so that the director of a discotic 
liquid crystal nature child and the cylindrical liquid crystallinity molecule of a liquid crystal cell 
might be in agreement. The polarizing plate of the couple was attached by the cross Nicol 
arrangement, and the STN type liquid crystal display was produced. When voltage was 
impressed to the obtained STN type liquid crystal display, it became a normally black mode. 
When vision characteristics were measured, five or more angle ranges were obtained for the 
contrast ratio 150 degrees or more by the upper and lower sides 120 degrees or more by right 
and left. 

[0308][Examp!e 26] The with 100 micrometers in thickness and a size of 270 mm x 100 mm 
triacetyl cellulose film (FUJITAKKU, Fuji Photo Film Co., Ltd. make) was used as a transparent 
substrate. A following acrylic acid copolymer (PA410) and triethylamine were dissolved in the 
mixed solvent (volume ratio = 30/70) of methanol and water so that triethylamine might be 20 % 
of the weight to an acrylic acid copolymer, and the solution was prepared 5% of the weight. This 
solution was applied to a thickness of 1 micrometer on the transparent substrate using the bar 




coating machine. The coating layer was dried for 5 minutes by 100 ** warm air, rubbing 

treatment of the surface was carried out, and the orienting film was formed. 

[0309] 

[Formula 145] 
(PA410) — (CHjj-^HJeo— 
COOH 

— (CH-j-CH)^— 



[0310]On the orienting film, the optical anisotropy layer was formed like Example 1, and the 
optical compensation sheet was created. It was 440 nm when **nd of the obtained optical 
compensation sheet was measured in the wavelength of 550 nm. It was 1 20 degrees, when 
polarization was entered into the optical compensation sheet from the transparent substrate 
side and the twist angle was searched for at the angle of 45 degrees from the rubbing axis of an 
orienting film. 

[031 ^Independently, except having removed the discotic liquid crystal nature compound (2) 
from optical anisotropy layer coating liquid, in a similar manner, although the discotic liquid 
crystal nature compound was carrying out orientation vertically substantially, the optical 
compensation sheet which has not been twisted was created. When the retardation within a 
field (Re) was measured and the average tilt angle was searched for from that angular 
dependence about this sheet using the ellipsomter, it was 85 to 90 degrees. 
[031 2] [Example 27] It replaced with the acrylic acid copolymer (PA410), and the optical 
compensation sheet was created and evaluated like Example 26 except having used an 
equivalent amount of the following acrylic acid copolymers (PA416). 
[0313] 

[Formula 146] 
(PA416) — (CH 2 -9H)eo— 
COOH 

— (CHa-CH)^— 



[0314]It was 880 nm when **nd of the obtained optical compensation sheet was measured in 
the wavelength of 550 nm. The discotic liquid crystal nature child's twist angle was 240 degrees. 
The discotic liquid crystal nature child's average tilt angle was 80 degrees. 
[03 15] [Example 28] It replaced with the acrylic acid copolymer (PA416), and the optical 
compensation sheet was created and evaluated like Example 27 except having used an 
equivalent amount of the following acrylic acid copolymers (PA420). The discotic liquid crystal 
nature child's average tilt angle was 80 degrees. 
[0316] 

[Formula 147] 

(PA420) — (CHg-C^eo— 

CH 3 COOH 

[0317][Example 29] It replaced with the acrylic acid copolymer (PA416), and the optical 
compensation sheet was created and evaluated like Example 27 except having used an 
equivalent amount of the following methacrylic acid copolymers (PA441). The discotic liquid 
crystal nature child's average tilt angle was 85 to 90 degrees. 
[0318] 

[Formula 148] 



<fH 3 

(PA441) — (CHa-^Jgo— 
COOH 

<?H 3 

[0319][Example 30] 

(Production of a liquid crystal display) To the STN LCD cell [ whose twist angle is 240 degrees ] 
down side whose **nd is 880 nm. The optical compensation sheet produced in Example 26 was 
pasted together so that the director (normal line direction of a discotic liquid crystal nature 
child's disk face) of the discotic liquid crystal nature child of facing each other and an optical 
anisotropy layer might be in agreement in the two-sheet and optical anisotropy layer side. In the 
field which pastes together this optical compensation sheet and liquid crystal cell, the optical 
compensation sheet was attached to the liquid crystal cell so that the director of a discotic 
liquid crystal nature child and the cylindrical liquid crystallinity molecule of a liquid crystal cell 
might be in agreement. The polarizing plate of the couple was attached by the cross Nicol 
arrangement, and the STN type liquid crystal display was produced. When voltage was 
impressed to the obtained STN type liquid crystal display, it became a normally black mode. 
When vision characteristics were measured, five or more angle ranges were obtained for the 
contrast ratio 150 degrees or more by the upper and lower sides 120 degrees or more by right 
and left. 

[0320][Examp!e 31] 

(Production of a liquid crystal display) To the STN LCD cell [ whose twist angle is 240 degrees ] 
down side whose **nd is 880 nm. The optical compensation sheet produced in Example 27 was 
pasted together so that the director (normal line direction of a discotic liquid crystal nature 
child's disk face) of the discotic liquid crystal nature child of facing each other and an optical 
anisotropy layer might be in agreement in the one-sheet and optical anisotropy layer side. In the 
field which pastes together this optical compensation sheet and liquid crystal cell, the optical 
compensation sheet was attached to the liquid crystal cell so that the director of a discotic 
liquid crystal nature child and the cylindrical liquid crystallinity molecule of a liquid crystal cell 
might be in agreement. The polarizing plate of the couple was attached by the cross Nicol 
arrangement, and the STN type liquid crystal display was produced. When voltage was 
impressed to the obtained STN type liquid crystal display, it became a normally black mode. 
When vision characteristics were measured, five or more angle ranges were obtained for the 
contrast ratio 150 degrees or more by the upper and lower sides 120 degrees or more by right 
and left. 

[0321][Example 32] 

(Production of an orienting film) With 100 micrometers in thickness and a size of 270 mm x 100 
mm triacetyl cellulose (FUJITAKKU, Fuji Photo Film make) was used as a transparent substrate. 
The acrylic acid copolymer (PA310) and triethylamine (20% of the weight of the acrylic acid 
copolymer) which were used in Example 19 were dissolved in the mixed solvent (volume ratio = 
30/70) of methanol and water, and the solution was prepared 5% of the weight. The above- 
mentioned solution was applied to a thickness (thickness before desiccation) of 1 micrometer 
on the transparent substrate using bar coater. The air heated at 100 ** was sprayed on the 
coating layer for 5 minutes, and the coating layer was dried. Subsequently, after carrying out 
rubbing treatment of the coating layer surface along with a longitudinal direction, the hot plate 
promptly heated at 130 ** was made to contact for 5 minutes, and the orienting film was 
formed. 

[0322](Production of an optical compensation sheet) To 1 .0 g of discotic liquid crystal nature 
compounds (4) used in Example 20. 2.0% of a degree of acetylation, 52.0% of the degree of 
butyryl-izing, 10 mg of cellulose acetate butylate (CAB-551-0.2, made in Eastman Chemical) of 
the number average molecular weight 30000, Chiral agent 20mg and 30 mg of the following 



photopolymerization initiators which were used in 100 mg of polymerization nature plasticizers 
used in Example 6 and Example 20 were added, this was dissolved in methyl ethyl ketone, and 
the optical anisotropy layer coating solution of 30 % of the weight of solid content was prepared. 



[0323] 

[Formula 149] 




[0324]Subsequently, on said orienting film, bar coater was used, the above-mentioned optical 
anisotropy layer coating solution was applied, and the coating layer of the discotic liquid crystal 
nature compound was made to form. After contacting this coating layer to the metallic roller 
which heated skin temperature at 125 ** for 5 minutes in the base material side, the metallic 
roller with a skin temperature of 30 ** was made to contact for 1 minute, and orientation of the 
discotic liquid crystal nature compound was carried out vertically substantially. The black light 
(the product made from URUTOTA-VIOLETPRODUCTS, UVL-58 (1 6W)) was used, it irradiated 
with ultraviolet rays for 10 seconds, and the optical anisotropy layer was formed. When the 
optical anisotropy layer of this optical compensation sheet was observed under the polarization 
microscope, it turned out that orientation is carried out in the mono- domain. It was 820 nm 
when the retardation within a field of the obtained optical compensation sheet (**nd) was 
measured in the wavelength of 550 nm. The discotic liquid crystal nature child's twist angle was 
240 degrees. When thickness (d) measured separately, it was 6.7 micrometers. 
[0325][Example 33] 

(Production of a liquid crystal display) The STN type liquid crystal display of the structure 
shown in drawing 3 (e) was produced using the optical compensation sheet produced in Example 
32. In respect of a liquid crystal cell and an optical compensation sheet touching, the orientation 
direction of the cylindrical liquid crystallinity molecule of a liquid crystal cell and the orientation 
direction of the discotic liquid crystal nature child of an optical compensation sheet were 
coincided. The angle of the absorption axis of an emitting side polarizing plate and the 
orientation direction of the cylindrical liquid crystallinity molecule by the side of outgoing 
radiation of a liquid crystal cell was adjusted at 45 degrees. The absorption axis of an incident 
side polarizing plate and the absorption axis of an emitting side polarizing plate have been 
arranged so that it may intersect perpendicularly. When voltage was impressed to the obtained 
STN type liquid crystal display, it became a normally black mode. When the visual angle 
characteristic was measured, five or more angle ranges were obtained for the contrast ratio 1 50 
degrees or more by the upper and lower sides 120 degrees or more by right and left. 
[0326] [Examples 34-40] It replaces with an acrylic acid copolymer (PA310), It is made to be the 
same as that of Examples 33 and 34 except having used following acrylic acid copolymer 
(PA505), (PA523), (PA532), (PA701), (PA727), (PA731), and (PA732) in equivalent amount, 
respectively, When the orienting film, the optical compensation sheet, and the liquid crystal 
display were produced, the same result as Examples 32 and 33 was obtained, respectively. 
[0327] 

[Formula 150] 





— <CH a -CH) M - 
COOH 



[0328] 

[Formula 151] 
(PA523) 

— (CH 2 ^CJH) 75 - 
COOH 



[0329] 

[Formula 152] 
(PA532) 

— <CH 2 -CH) 70 - 
COOH 



[0330] 

[Formula 153] 
(PA701) 

COOH 



—(CH 2 -CH) 5 - 9H 9H3 

CO -O -C H 2 ~CH -CH 2 -O -CO ~C ^CH 2 

[0331] 

[Formula 154] 
(PA727) 

— {CH 2 -CH> 70 - 
COOH 



— (CH 2 -CH) M — 



— (CH 2 -CH) 5 — OH 9H 3 

CO-0-CH 2 — CH-CH a -0-CO-C=CH 2 

[0332] 

[Formula 155] 



(PA731) 

(CH 2 ~ tpH)7Q~ — (CH 2 -CH) 25 — 

— (CH 2 -CH) 5 — C H 3 

CO -NH-CH 2 -CH 2 ~O-C0 -C =CH 2 

[0333] 

[Formula 156] 
(PA732) 

— (CH 2 ^H) 70 - — (CH 2 -CH) 25 — 

— (CH 2 -CH) 5 — OH CH 3 

CO-0-CH 2 -CH-CH 2 -0-CO-C=CH 2 



[Translation done.] 



* NOTICES * 



JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing typically the oriented state of the cylindrical liquid 
crystallinity molecule in the liquid crystal cell in the picture element part of the impressing no 
voltage (OFF) of a STN type liquid crystal display, and the oriented state of the discotic liquid 
crystal nature child in an optical anisotropy layer. 

[Drawing 2] It is a mimetic diagram showing each index ellipsoid about the cylindrical liquid 
crystallinity molecule of a liquid crystal cell, and the discotic liquid crystal nature child of the optical 
compensation sheet which has a relation which carries out optical compensation of it. 
[Drawing 3] lt is a mimetic diagram showing the lamination of a STN type liquid crystal display. 
[Drawing 4] lt is a top view showing the desirable optical direction about each element of a STN type 
liquid crystal display. 

[Drawing 5] lt is a top view showing another desirable optical direction about each element of a STN 
type liquid crystal display. 
[Description of Notations] 

I Liquid crystal cell 

2, 2a, 2b optical compensation sheet 

3, 3a, and 3b Polarizing plate 

I I The upper substrate of a liquid crystal cell 
The orienting film of 12 and 14 liquid crystal cells 

13 The index ellipsoid of a cylindrical liquid crystallinity molecule 

13a-13e Cylindrical liquid crystallinity molecule 

13 t Thickness of a cylindrical liquid crystallinity molecular layer 

13x and 13y Refractive index within a field parallel to the orienting film of a cylindrical liquid 
crystallinity molecule 

13z The refractive index of the thickness direction of a cylindrical liquid crystallinity molecule 

15 The lower substrate of a liquid crystal ceil 

21 A discotic liquid crystal nature child's index ellipsoid 

21a - 21 e discotic liquid crystal nature child 

Thickness of 21t discotic liquid crystal nature molecular layer 

The refractive index within a field parallel to the orienting film of 21x and 21y discotic liquid crystal 
nature child 

21 z The refractive index of a discotic liquid crystal nature child's thickness direction 

22 Orienting film 

23 Transparent substrate 
BL Back light 

The normal line direction of the disk face of DDa, DDb, DDc, and a DDd discotic liquid crystal nature 
child 

The rubbing direction of the orienting film of RDa and a RDb liquid crystal cell 
TAaTAb Transmission axis of a polarizing plate 
X The direction used as a standard 



[Translation done.] 
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rmtshzmfevrntzt^, (id t^-t, 
(1) immm&mm, 

[o o i o] (3) s##±(c, Miss: (i) T*iS£ti 
5i9SLW^ tuies (id an) -ess n 

5 il 0 S Lmi t ££tr 7 * y /Hg = *' y -?~ i fc tt^ 

5IS ; MMSrfttttSXS ; &$K<B*i5*? try 
^&s-f5xg ; * lt, 7 tr y^sif 5 

(4) 5try^«Hia©J6*Kt:i 00M2 5 o°ct 

ji^Mtsxm^stets (3) \mm<Dmmm, 
[0011] (5) mmumtJiK, m$nm&wfj 

flWB* (I) T-a^^5^i9jgL*fi>, frtaSC (II) 
4fctt (III)Tft3ft5ift&iKL*M!fcJ:«r£tr7'*II*' 

f^nr^; tmMiStf-ft 5 0 7Z?M9 0 g©S§H© 

¥®mmx$m lx^&z t *#^ti-5^s«y 

0, iai:it^* s 9 0 75S3 6oao«H-efc5 (5) ic 
[0012] (7) ST NSStft-fe/l', *©MftJHlEfi 

s htz.-i&<nm%m.& i t>* s t N5»«*-fe/w t & 

^»y- M^&5 S TNSSfta^STfeoT, 

«*a»E> morale* u EffiEtfiiirfBS (i) Tft^ti 

simus^, tfjiss (id *tc\± amxmzti 

y^S^y^-^/^, f^37^^ii 
tt$H-# 5 0 Jbm. 9 0 g©$EH©¥%fI#4^ T*EiRi L , 
Sbt*ii:^ElB]bT*st), iaC*ift#9 07JS3 6 0 

[0013] (8) Ariaa (i) -osSiMsiiDKL* 

MS* (ID *fcl± (III)-ca$ixSS9£t|i 

^y-7-^tfE^fefflv^r, 5o^M9 0i*©ffiH 

«f B tt^©fttt^) t^MWnmhn^mm 
*t5. -5: LT, «fitt^^5 0M9 OS^fffl© 
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^mmxm Lx^mmz, mm&?mm 

[0 0 14] 

omioo ©#»«strttp«, ^ y sem^ft 
x, mm&*i:£m£.mm^®-%m\c$mK 

Efl£#S^icj&?bUfc 0 dOEflBSMu tm*="t 

io jy? mgzm^w.fa zit?>m\cm^tmcm 
x\ sTN§s» B H B a^git®Lfc^ffi«y- vm 

UtfiEfo&iJrfc) ST 
[0 0 15] 

20 nsMon)fio^ii] mi a, sTNM«f B n*saw 

«j±*M (off) ©Hfit^^£tf3«f B -&/^© 

mxfo% a m i ± 5 s H B B -feM4, ±ss d 

l) oTMwEiriE (12) tT£E (15) ©±W© 
E^K (14) fcOHK:, #^0*144^ (1 3 a-1 
3e) mALXmi&L1t®&g&frtZ e gfi^JI (1 
2, 14) i«,f s St»Lfc*^7/^Ji©^tg(c:J; 
5, S^W H B B tt^ (1 3 a~l 3 e) It, E 1 
30 ±5K, ^aCtLE[R]LT^^5 0 fc*s, U 1 Tii€»& Lit 

t>\ -m B ±^(D±.mm (id trs« (is) i% * 

(l-3a-13e) icmi±*M1-5ffi^^t5. S 
TNlfSt/KDfflplff^ o T'feS t (SJEEiEfpJn 
m , llt*1-J:5t, Stfcffialtt^ (13a~l 
3e) (4, E|6])l (12, 14) ©ffifcKtf¥tf (?W 

*ir){c) tEiFiLTv^. tux, mmmft? a 

3 a~l 3 e) tt, W^lRjtJ&o-CfaUHft^fe, * 

40 SNFtHa9fcHaf2 4 0" ) ±3**^lcElRlLTV^ 
5 D STNSSft'fe/l'CSffEPJP (on) B#(C 

fe B a^rt©t*:S!5^©#»m^ (13b- 

1 3 d) il, mmmmw (o f f) sttttgLT, 

StttE^ («S*[R)i¥ff(-SE?iJ) 1-5. EIf|« 
(12, 14) ifi{£©#«sf B tfe^ (13a, 13 
e) ©Kfi«±, «±^TOPUTfc^SM«ftL* 

[0016] » H Vfe^©7§r, jt¥ffl«-y- h^Eg 

50 (2 3) XiC, EfiOg (2 2) *Jit>3t^a*ttllr 
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r©jR-e*i-5. mmmm, f^^^ 

(2 1 a~2 1 e) ^©ffi^ 

1 tC^t ± 5 f^nfo^ **tt^f- (21a 
~2 1 e) ©Riffle, KftM (2 2) ©ffil^LTH 

xV^T^y^l^Itt^ (21a~21e) [3, g 

(HI ftt, 2 1 ai^21 e*T?l#IHE|9fcHff24 
0° ) *5fc#fafcEffl3tf3rfc##iU\, HIT? 

tf\ 13at2 1e, 13bt21d, 13ci21 
c , 1 3 d i 2 1 b , tU13ei2H 

*1 3al:f^^f^^I|tt^2 1 e 

[0017] H2ii % ffift-feyK^^KSSfitt^^t, * 
ft£##Mf«1-5iJ#ScfcSft^* for -f * ^ 

#M«Rtt (l 3) !i, E^H(cipff4ffirt®JatT* (l 
3x, 13y) bW.$^>V(DW-h--}5$\<DW3xm (13 
z) K±D»iSSiT,5. STNa**-fe/um ElnlK 
t¥fr4Ifio-^^oSW (i3x) mxzmk 

**K *ftfcSitfc#fi©ffirt0Ji8HfS (13y) km 

A-t/wmtttiwrnft* (l 3 z) Ht, /hSfttt&ft 
5„ ^©fcfc, JBUfsNtHft (l 3) \t, 

[0 0 18] -©#m§tt#7£^ffi{ft31#,(' 
& h ©tm * 3 r >f v 9 SStt^<DH 
3f*ttR# (2 1) fc, ffifiJ8fc¥?T/iffirt©ffi*r$ 

(21x, 2 1y) t*^H^ftlOJf^^©Sff 

m (2lz) t±!)3Rfi!ESii5. f-V^^ 

T\ ElRlBtl^FtrftiifJO-^lRlofflJf* (2 l x) # 
/h£4«£4^ *ftlcSjEfc£jR]<0Btrt©BSr$ (2 
ly) fc*^££tt!®ff**fl©JBDf* (2 1 z) 
fi, *£fcfit£fc5. ^©fc&, jffijFf^tPfP3«= (2 1) 
fi, H2K^£5ftRffi«:£Tfc}gJKfc:*3. W±© 
M«/j^, Sfi-fe^ (l) l:4Ct^-f->3> 
3t^S«'>-h (2) ti!)ffiSt5rtiSff 
3 0 1"4t>^ ^ftftitt^©!^ (1 3 x, 1 3 
y, 13z) , 7^3T^ ?**ifttt£*WflJ*r* 
(2 1 2 1 y, 2 1 z) , 7M *-©#A#|SI 

tx'bmmuivm^mmh- (130 ju^tV 
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^?R B m5>7Jf©J¥^ (2 1 t) £, R7© 

I (1 3x-l 3y) XI 3 t ! = | (21x-21 
y) X2 1 t | 

i (1 3 x- 1 3 z) X 1 3 t | = | (21x-21 
z) X 2 1 t | 

[0 0 19] EI3{±, STN§W H »^S©SfifJ&£ 

^tm£mx*h%o 13© (a) i=*i-«E*«*sai 

10 (4, /<y*?^ F (BL) Ha^Uli, 7ffift« (3 
a) , T^ffi«->-h (2 a) , STNIUbW 
(1) , ^LT±®3t« (3 b) ©litEM^^TV^ 
5 0 13© (b) t^UKfi^gfift, ^y^7-fh 

(bl) »&iif^ Test* (3a) , r^tmrn^ 

-h (2a) , i^Mftv-h- (2b) , STNil 

ftHr;v (l) , *L-T±4I3fc£ (3b) ©JiicES$^ 
T^S. 0 3 © (c) 

-y h (bl) mfrmi^ rmm oa) , stns 
«i*-fe^ (i) , ±3em&i'-\> (2b) 4 -t lt± 

20 {iTtffi (3 b) ©HIi-|ei$tlTV^ 0 13© (d) iC 
^t^ft^ftfi, h (BL) mfrbM 

(3a), STNSlIt^ (1) , 7* 
^ffittv'-f (2 a) , ±3t^Mt->-h (2b) , t 
LT±{l3fc|R (3 b) ©jIiC|3g^tLTV^ 0 g|3 0 
(e) ^t«*«^fi1Itt» ^7>fb (BL) fl 
^blllc, 7(S3t« (3a), 7ft^Mt->-f (2 

a) , 5TNSi|t/V (1) , J:3fe^S«^"h (2 

b) , %Lx±.fa%m (3 b) wiims sn-cv^a. 

[0 0 2 0] H3fctt, ^WiUT, 7S?fe« (3a) 
30 ©Siitt (T A a ) , 73t^tt«^>-b (2 a) 

(f^^") *|RJ (DDa) , 77t^H«^"h 

(2a) ©it a B B-fe/H£#©x ^ ^ = t 4 y 4 mmfrf- 

tonmunmu <cf4^?$-) -nu (DDb) , m& 

±A (1) OTEWK©5^^^*lftl (RDa) 

±ju (i) <D±mfamo>7\?y?jj[l>i (RDb) , ±3t 
#*Mtf - h (2a) ©«*-fe*TSff©7V * =T-f y 
^fKfett^WRM©^ (T^V^^H #|r| (D 
Dc) t ±3t^»«'>-h (2a) ©iESHKififlfO^-f 

-) (DDd) , fej;r>*±(i7tte (3 b) ©jgilitt 
(TAb) 4r^Lfc„ ^m©iE5t4#Si-oV^-r 

[0 0 2 1] B4tt, STNSSS^Sa»#S*K: 

is. Effigy hy^. h£ffiiLfciai-e;fc5 0 14© 

(a) f±, 13© (a) fcjjW-.fc5fc, 7M*feiST 

"C-feSo 14© (b) ft, 03© (b) tS+Jt5(I, 
50 Tffl3t«t STNS-ffiBlL^t©^^™!^- 



11 

Ztfc*M-5»&-Cfc3„ EU© (c) {4, El 3© (c) 

4 5 £ , ST NS« H B B ir ^ t ±M*K t »M C3t 
^*lfltv"-hSr-ftlrt5^T*&5 0 14© (d) 
f4, 13® (d) [^-f4 5l^ STNlialt^a 

5. 04© (e) 14, 03© (e) ic^-r45fc, TS 

fcltf S TNSS a B H -fe^t±f ftfci ©IS!^««-> 

-h&~m^-mti>Mitx*h?> 0 xam to 

0 ) i*5*|^-e$>9, -ttLm©^Hl©ic!fttt, 0 3 10 
T-KWLfciiiJT-feS. TflI3t«©jl$# (TA 
a) i±fi7fe«©3i§tt (TAb) i SrAilt^tSaS 

[0 0 2 2] 0 5 [4, S TNi!«fi£*3£©0£M*fc 

0514, LfcKeT*S>3 0 E!5© (a) 14, 

S3© (a) lOTrTi?!^ Tffi3teffitSTN§!jSf B -fe 

5© (b) f4, 03© (b) fcjj*1-J: 5 fc» TfiftlSi 
s TNSHKSi-t/i'i ©F^c)fc^«^~ b fczft^tS 20 
^T*fe5„ H5© (c) (4, El 3© (c) }^t45 
lc, S TNS?M±^fcl««i ©F^^«^- 
bSr-tt:f1"S*^-e*)5„ El 5© (d) (4, El 3© 

(d) {L&i-i. STN§Wai?^±fefc«i© 
Mfc******- N 5S£T*fc5 0 1 5 © 

(e) 14, 13© (e) 5 (C, TfittflttST 

©^W-Zft#1-6»&-Cfe5. XttSS (0° ) tftfi 
*|6n?*>!3, ^ixm©^©#*f4, 0 3-Cift?IUfc 30 

Tms©jSiitt (tab) tm 

[0 0 2 3] l%tm SMWt LT(4, 
i/V £*Hfc5S®§fl-T?fc3£f4, 3fe3iB*# 8 0 %W±T* 
ftlCtt, W^-7^ 3 y (Re) ^2 0nm^T 

fc, JP**fil©V^-7 , —>3>' (Rth) 54, 1 OOn 

(I) R1 {II) 

— (CH e -9) m — @ -(CH 2 
COO-M 
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= U\ Irt^-f-^jV (Re) tJl**lR|OU'^ 

-f">3> (Rth) (4, ^tL-enTiaa^gs^ 

R e = (nx-ny) Xd 

Rth= [ { (nx + ny) / 2} -nz] Xd 

St", n x£40?n y i4, Sl^^f£©ffirt»lM?& 

X d &5E5f#ft©ff S -Cfc5„ 
[0 0 2 4] ©Mti4, ■feyi'a— ^i^'f/K 

£F*U\, v-7-f;UA[4, yMyRt^l-ffi 
20M5 0 0jimTfifc5ri^iL<, 50M2 
©±lciai4b^5M («»)■, SiMElR]|g;fcSW43fc¥ 

(UV) &a, «rHJfeU-Ct>J:i\ 

[0 0 2 5] [EfiifiB Eftflf(4, TIBS ( i ) 
ftSittOjgUNfcJ:* T« (II) 4fc(4Tffi (III)T 

(5£ (I) t*5lt5R' #*^f0 $fcfi>t#?!J/U 
KnjfliJ-r- (S (I) f^fcntSR 1 JMfA) *»&ft 
S 0 *HP^#©W^(c4ivi4*, Siitt^ (#(crV^ 

»lct±, EifiiKt^SnSJKy ^-©§I«©«^M5 
T'fe§ D A*Kti4, 7Ky?-©t^St4tfE^)II© 

xtctkm^tz, iaifi]M©affi^^¥-^{STS*5 

tfgSt LT(4, mmi-mtfl 0 75^1 0 0©^fc^ 

nmtc&7ym!%j-wmmk7km (id i^m 

5R° ) , fe5V^li±^tE^tT^5Sft^S (S (II 
DCtettSCy) rtit©ttgS^Effii 

[0 0 2 6] 
R 2 (HI) 

-<J) n - ^(CH 2 -9) n - 
L0-R0 Cy 



[0 0 2 7] (I) ICJS^T, R 1 (4, (r 
y v-) "C-feS. it (I) t*J^T, MI4, 7°c 50 



r^y^i (#i, n a , k) -r^y^fci47>^=^ 

jt^) t4 9Ktft (im-4m £iiX^Xi>£^\ 
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7>t~<}J>-l*><Dm\at, NHi , NHs CH, , 
NH2 (CHi ) 2 , NH (CH 3 ) , jSitfN (CH 
3) , #£4*15. a (I) OCOOMiS, r©i5ft 

ffi*ttSr*ib5wtfcj;o-c, (^)7^y/HM 

K*J»|jM-5ii#T'*5. ^ (i) fcfcV^t, mtt, 
1 0 7559 9^%t'fe5 0 mtt, 1 0 7^9 5^% 
tfc5:tWlL<> 2 5M9 0^t*5it 

[0 0 28] S {II) iC&I^T, R 2 tt< ^ 
7/^^S-C&£;l>#&4L<, *SH>?, ^4 

[0 0 2 9] it (II) t&VvC, L° (i, -0-, -C 

0 — N -NH-, -SOi TMl'VS, 7/V^- 

5»±5»H3i5^|lioa»*Tffc5. L° ft, -CO 
-L w (-CO U L°° tt % - 

0-, -CO-, -NH- -SO. -, 7>JfI/> 

a, 7 y-uyKfciimi kola* 

£fc*;$^ft3SJ:9§tm5rffi©ii;gST*fe5) z. 
ktfmzt8-*L*\ 

[0 0 3 0] L° tt, -CO-0-, -CO-O-7/V 

^yyg-, -co-o-7/^i'yl-7^i/y 

S-„ -C0-0-7/^V>I-7!]-V'yi- 1 - 
co-o-7/^vyl-o-, -CO-O-7/^l^ 
y£-o-co-, -co~o-7Mvyl~NH» 
so! -ry-i/vS-o-, -co-o-7;v^ri^y 

S-0-C0-7^U>£-0-, -CO-0-7/1' 
=¥t^>S-CO-NH-, -CO-O-7/^uyS- 

nh-so! -co-o-rMuyS-o-co 

-7y-^I-, -CO-NH- -CO-NH-7 
y— -C0-NH-7!)-l'>l-C0-0 
-C0-0-7!)"V-yS-0-C0-7;^l/y 

£-o-7y-yyK-, -co~o-7y-yyK 

~CO-NH-7P-V>S-NH-CO-, -C 

o-NH-ry-uyS-o-, -co-o-t^v- 
yS-co-o-, -co-o-7/^v-yl-co 

-co-o-7y-u , y*-'co-o-tfc(±-c 
o-NH-7/v^yyS-NH-co-o-t*fc5ri 
&R$.L<, -co-o-, -co-o-7/^uyI 
-NH-SO2 -7y-u-vs-o~, -co-nh 

-CO-NH-7 -CO-O- 

7/i^yyfi-, -co-o-7MyyS-7U-i' 
y£-£ fcti-co-o-7/^i/yi-o-co-7 
y-»a;--ejs>5it*s*&e0SL<, -co-o 
-*fctt-co-NH-T?fe5: k&Mcii&t U\ ft 
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[0031] ±E7^yy»i, ^(S*fcttiS*i«ji 
<Htlt^t^\ 7^yya^«fH^tt, 1 

Tv^tJ:i/\ T^vySo^JI^Stt, 2 75^3 

10 7y-yyftfi, 7x^vy4fciit7f uyffes: 

<, p-7x-i/ytfc5riasftt^u\ 7y- 
yy»i, fift££*LT^Tt>J:v\ 7y-uy£© 
fift£©WKitix ^p^yj3H\ ^^>v-/u, i/j 

y, ^fp, #/W^^;y ^77*^^, TJV^jV 

£, ^n7;v^, 7^3=^ yS, 7^^r^^- 
4iV^ s 7^^^S^^7T^-f^S, 7 5 KS, * 
20 5 0 

[0032] s (id tfc^T, r° t±, mm&&& 
i o 75M i o o iDSfM^mn tcwnm^ms 1 75s 
1 ooo7?»isa*iM5, a*ii 

T't>J:v\ fliJfeKStt, 7/U^S (^D7M/H 
tfeotUH £7cfi7/L^r-^£ (j/^nWs 

£tt, AP^lfci 5ft^§bKtt£^$ftv« 

0M8 0T?&5rtW*L,<, 1 075^6 OT'fcS 
Zk$t$b\m*L<, 10M4 0tib5ii:^*ti 

[0 0 3 3] MHt*HSf±, ^7B^ KSJ£^W1-5- 
~-<D&T&l%k m LT. «fttt£*$:4Tfc*t«[E+ 

5, ^PJflsscfc-v^^ro^ KSitt, y^p^y* 
40 /t k o 7 s t y F v yfis fciKroiiog^o^i 

1 8 75^1 0 0f 

04L<, 2 075M4 0Tffc5ri:^ftfc»*U\ 4 

S fc (±^#Ktta«S ^r-a tf « £ j3 J: 0 

[0 0 3 4] 7 y ^ja*E»&<k*li£0EB<t*§i§£ 
50 tt % IgffiSfi, ^Ka*til^tLt©,ft^^*Tfo 
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t&otti^) SfefiT^-^S ('>^7/^^ 

:t^L<, 1 0 ?*>$:: 

t<, lOM4 0-et§li:MtHU\ flat* 

5 0 0^%T*&5rtasff*L<, 7 075M 

1 0 0^%T?&5rtasj;!l&*L<, 8 0)^10 
0^%T-feS- U<, 9 0J5H1 0 0 

[0 0 3 5] S (II) [-fct^T, nit 1»I9 0^ 
%T-fc5 0 nli, 5»£8 0^%-efc5CiAS&4L 
<, 1 0 7 0*^%?&3 U\ 

£tf$fltfMBS&IS§K ) T?4)aS (II) TS§ft5lit> 

(HyC) ©MSr^l". 
[0 0 3 6 ] 
[ft8] 
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* (HyCl) — CH 2 -CH— 

CO-O-n-C^Hjjg 

(HyC2) — CH2-9H— 

CO-0-n-C 15 H 31 

[0 0 3 7 ] 
lit 9] 
(HyC3) ~CH 2 -CH— 

CO-O-n-C 10 H 21 
(HyC4) — CH 2 -CH— 

CO-0-(CH2) 12 -CH=CH-n-C a H 17 

[0 0 3 8] 
lit 1 0 ] 

(HyC5) — CH 2 -CH— 

CO-0-n-C 23 H 47 



(HyC6) ^H 2 -CH~ 

CO-0-CH 2 -0- 

[0 0 3 9] 
[ftl 1] 



CH 3 

(HyC7) -CH 2 -C— 

CO-0-n-C 17 H as 

(HyC8) ^H 2 -CH- "^"W 

co -o-(CH g ) 3 -o-co -gh -o— \_y— t-C e H 17 

n-C 4 H9 

[0 0 4 0] ^30^ [ft 1 2] 

CL 

(HyC9) -CH 2 -CH- )—> 
CO -0-CH 2 -CO-NH-^_^ 

S0 2 -NH-n-C 12 H 26 

(HyCIO) -CH 2 -CH- CH 3 

CO-O-CH~NH-S0 2 --f^-0-n-C 18 H3 7 

(HyC13) -CH2-9H— 
40 CO-NH-n-C 15 H 31 
PCi&m t-C 5 H 11v 



[0 0 4 1] 

Uti 3] 

(HyC II) — CH 2 -CH~ 

CO-0-(CH 2 ) £ 



(HyC12) — CH 2 -CH- 

CO-O-(CH 2 ) 10 -Br 

[0 0 4 2] 
[ft!4] 



[0 0 4 3] 
[ftl 5] 



(HyC15) -CH 2 -CH— 

CO-NH- 



* [0 0 4 4] 



(HyC16) -CH 2 -GH— 



[0 0 4 5] 



[0 04 6] 



-NH— CO -O-n-Cjsl-Uy 
(HyC 17) -CH 2 -CH-^^ 

CO -o—^V-o-co -ch 2 -o-^_ V-t- 
(HyC18) — CH 2 -CH— 



o 

(HyC19) — CH 2 -CH— 



C 10 H 21 

58S [ftl 7] 



CO-NH- 



•CO-n-C 20 H 41 



9H 3 

(HyC20) -CH 2 -C- 

C0-NH-^_^-O-n-C 10 H 21 



★ ★ [fill 8] 



(HyC21) 



(HyC22) -CH 2 -CH— 



[0 0 4 7] 
[ftl 9] 



(HyC23) — CH 2 -CH— 

cb-o. 



(HyC24) — CH 2 -CH 

co-o. 




[0 04 8] 
[ft2 0] 




(12) 
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[0 0 5 7] 



1^2 9] 
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23 24' 
(HyC43) 




CO~0-n-G 17 H35 



[0 0 5 8] HTfc, R° 1 0 7J£l 0 


20 


PA 2 2 




(AA) 


8 5- 


(Hy C 1 


1) 


1 5 - 






PA 2 3 




(AA) 


6 0- 


(HyCl 


2) 


4 0- 




^frmtTkmmo vhzx (id t* 




PA 2 4 




(AA) 


5 0- 


(Hy C 1 


2) 


5 0- 


*4*i5«"jjSUJWfi: (Hyc) «r£b (^) r^y 




PA 2 5 




(AA) 


6 0- 


(Hy C 1 


3) 


4 0- 






PA 2 6 




(AA) 


50- 
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^kyi-O-CO-, -0-7iJ-l'>I-0-7^ 
3ri^y£-0-CO-, -0-7!J-vyS-0-feJ; 
T>'-NH-7^WyS-0-CO-^££ L<, — N 

H-7** i^S-o-co U\, ±fS7 

v\ 7/^^yS©^^&ii, i?j53 0T?fe5^ 
fc#iJ4L.<, l35S20T*>8rii6SJ;!Jff4L<, 
17551 5-C*6^ia**6)tjf4U<, 17551 2T 

*5:ti*tijffSLP. ±E7!)-uySft, 7x= 

ztmhmu,\ 7v-uymt, wm&z^Lx 
^tt±t\ 7y-uys©e*ts©w±, iu^ufc7 

y-uy£©g&*©«£llSI;efc3,, S (iv) Ktsio 
ic, ?S^tt^©S^ttS (Q) tPS<DST-fc5'i 

[0 0 8 7] 
[ft 4 1] 



(IV-1) -ch 2 -9H- CH 3 * [0 0 8 8] 

C0-NH-CCH2) 2 -0-C0--C=CH 2 [ft,4 2] 

(IV-2) — CH 2 -CH— 

CO -iCHa) 2 -O-CO -CH =CH 2 

* 

(IV-3) — CH 2 -CH— 

CO-0-fCH £ ) 2 -0-CO -CH =CH 2 
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(IV-4) — CH 2 ~9H— 



-(CHak-O-CO -CH =CH 2 



10089] ^[0 0 9 1 

2 C0-O-^^-O-(CHg) 4 ^y 
2_ CO -O-<Q>-0-(CH 2 ) 4 ^3 H 



[ft4 4] 
(IV-7) -CH 2 -CH~ 



>^Q-o-c, 



CO -0~\_/-O-CH=CH 2 

<IV-8) -CH 2 ~9H— 

CO-NH-(CH 2 ) 2 -0-CO-CH=CH 2 

(IV-9) — CHa-CH- 
CO-NH-CCHak-O-CHsCH., 

^30 

(IV-10) — CHg-CH— 

CO-NH-(CH 2 ) 4 — <J 

(IV-11) — CHa-CH- 
CO-NH-fCH^— <J H 

0V-I2) -CH 2 -CH- OH CH a 

CO -0-CH 2 -CH-CH a -0-CO-C=CH 2 

[0 0 9 2] «ilk:a'&tt»ft^rt8»!»SLJ|ftt*' aS*fcl47y*W^«»^t:*#Si:«^*StH:, it 

T^y/^3#y^-(ifM^[ca^ex^l-5& KEoW^i, -0-, -CO-, -o-CO-, -c 
•JjgL^^rO. t^if^L O-O-, -O-CO-O-, -CO-NH-, -SO 

<, 3 75S5 ; e/l'%©|EHT^tfri^Sb^SL 2 -NH-, -NH-CO-, -NH-CO-O- - 

\\ nh-so2 -, -Tj^uym-s -7/t^~u>S 

[0093] mzo&fc&m&tttt? *s -7/^^uym-, -o-7j\s*yym-&m 



35 

-efcartass&fc&tlx, i»ii2tw:ti5» 
^u>-Sfcj;tm^^yK©#mBOT^ 27^ 

[0 0 9 4] «mfcWt**itfcli7 y 10 

(V) Tft&ftSrir^SLK 
[0 0 9 5] 
[flS4 6] 

(V) R4 
— CH 2 -C— 

CO-L21-L22-( L 23-Q) p 

[0 0 9 6] S (V) t&I^T, R 4 tt, *§f?JI74fc 
f±^^T**>5. (V) Kfcl^T, L 2 ' (J, —CO 20 
-SO, -NH-, 7^~V 

ti5r#©sesTfcs 0 l 21 ^o^m a (id it 

*itf5L" iP«T'fe5 0 S: (V) fctSV^-C. L zs ft, 
RlW^ftas 1 0 75^ 1 0 0 ©Zff©KfckHS 4 
KfWiWS 1 Jbm 1 0 0 ©Z«B7-;ilgffKt 

l 23 -Qftfa&Lx^z^tim, & (II) fcistts 

r° tmmxhz, a (v) sc&^-t, l 23 jjtjt 

£\ -o-, -co-, -O-CO-, -CO-O-, 30 
-0-CO-0-, -CO-NH- -SO« — NH 
-NH-CO-, -NH-CO-O-, -NH-S 

-O-T/V^^yS-fcilF-T^^r 
l/>S-0-^b^5SJ;9S«^5ilfe*T'&5 0 ± 

HTfr^-vy^ Ti\'fy~yyw&&iS7A'*-vy'& 

fcovvttt, piiLfcffl9Tfo5 0 sS (V) fcjav^T, 

wjitt^oa^ii (Q) iNa©*-?**^^ 

*U\ a (V) iCfel^T, pfi, 1, 2*fcli3-C*fe 40 

(VI) R2 

-(CH a -C) n - 

L1— Arl— (L2-i 
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= [0 0 9 7] tliitjE^fr^fr^ 1 0 Jb^ 1 0 0 

tc&mmm* 1 o 7jm i o o © 7 v ma- 
is^stas 1 0 755 1 0 0 omtykmm * tc\mm^ 

£#1-3^EUW£&17^9 0*A>%$&Ckm 
t. L < , 3 75M 5 0 */u%OjfiHT^tf " i as $ fe fcff 

[0 0 9 8] ^±©ift«J3gU¥fi[«:ift*^i3*fc 

tiro j; wfmic^ft^^x 4 fcii 7 y ^m-f gft^ 

(^) 7^y/^3;Ky^"^fflV^5r£%T^5 0 

[0099] immm^am 1 o 75^ 1 0 0 ©m;* 

**S>*v*tt|ft*IK ; F« 1 7bm 1 0 0 ©7 yH^gft 
^t7kS*&^-r5 7^!JM^!)7Ht 

7^y^©*/^>^Kt s mm^mt 

5 K©*StKM« t ©^ x r^-g-tc i o t#5 r t # 

li, iJIItm-fSX ©*S7 5 J mt <D7 5 

[0 1 0 0] fui6LfcI5t, ^**KH, />4< t 
t -e©^«£fc!^#KttmSg^t^ t 

S (vi) 
[0101] 

[ft4 7] 



)c) _ (L 3_ At a )r _ L 4„ Ar 4 



[0 1 0 2] ^ (VI) (C*J^T, R 2 Ht, tK*0^, ^ ttti^T»fc5rti*S6fcff*t<, frmmttit 
o?y%**tcmmW>iJb^6<D7/\s*j^x (WfK*i:iii*t)Jiftu>. ^ (vi) icfe^ 
R ! (4, 7K«^*fc!i^«I^^i:^i75^6© T, l 1 il, -O-, -CO-, -NH- -7yv^u 



(20) 
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5~«c0Si^ST"fe5 0 l 1 -co-l" --efes 
(-co-is±fil^u l" ft, -o-, -co 
-, -NH-, -TA'*i'>&-iS£.Tfi*:tlh<D&%-'& 

ftftfrfciLW L' it, -CO-O- -CO-NH 

-, -co-o-7Mi/yI-, -co-o-7^ 
u-yS-o~4fcfi-co-o-7/i'*v>'S-co- 
o--efc5ci:^4t<, -co-o-Sfcfi-co 

-NH-tbZZk&iSbKL&XLW * (VI) |E*S^ 
T, L 2 , L J fciVL' tt, 10 
^U^S- (-CSC-) , -CO-, -O- 

CO- s -CO-O- -TMl'Vi-O-, -CO 
-NH- -O-CO-O- -NHSOj 
NHCO-O-f&S, 1/ , L 3 fc^ffL 4 f±, 

<£t>-ojj^ *B^4fctt-x^i/^3t- (— c = 
C-) ffc5*H*4L^„ ±i27;v^yS!3, # 

£l 5T?*$ifcjSSgP)fc#£L<, 17551 2-efc5 

U\ 20 
[0103] St (VI) ICSS^T, A r ' , Ar' , A r 

kl<, mmmmMfi e 755 1 s 
-t7^u-ys. rvhy-fevg, 7xt>Fi/yi, tr 

^MIt>L< tit?*' v-^IWjf * L.< , ^y-tfy 30 
)W^^)V^ 7;K;i'Ift^^77 ; t'f/i'I 1 75 K 

4*1,5. 

[0 1 0 4] A (VI) fc^^T, qfcitfrtt, **VP 
ft, O^fciilT'fcSo q#0$fcttlTN t^0 0f 40 

#5S4fc(i^#M41S?at<DiWs 2 4fcJ± 3) Ti>5 d 
*#KttS*a«)»^ 2) r*s>5 * t u\ 

it (VI) fCfc^T, ntt, 171S9 O^A-'&'t'&S,, n 
Ht, 57158 O^t'fcSiiWiK, 1 0 715 

^trKft**«ftfl«Uc*t5m)SUJ|itto (L ! , 

L 3 ffcftL* AS-C = C-T&5»^S:I»<) 

1" 0 50 



[0 10 5] 
Ht4 8] 

<VM> ■^■TS^-rw^ 



(VI-2) — GH 2 -<^H— 



co _nh -^3~~^3~ och3 



[0 10 6] 
[fb4 9] 

(VI-3) -OH 2 -9H— - 
nn-wy — (' 



(VI-4) -CH 2 ~ 9 H- _j-^ n . 



(VI - 5 ' 



[0107] 



(VI-8) — CH 2 -CH— 



[0 1 0 8] 
HtBl] 



CH 3 



(VI • 10, -™*x^ 



2o-o-QmQ-och s 



[0 10 9] 
Ufc5 2] 
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9 H 3 * [0111] 



[0 110] 
Ift5 3] 



(VI- 13) — ch 2 -9H— 

co-o— <J_J> 



(VI-14) -CH a -9H— ~~ 

co -o — \__y 

(VH5) "^"S^q— OD 

K >K [ft 5 5 ] 

(VI-18) -CH a -C- ^ _ 

★ * [ft5 6] 
(VI- 19) — CH 2 -CH— , — . , . , . 

CO^hhQ^hQmQ 
(VI-20) -CH 2 -CH- „ _ 

lo-tJHHQ-o-coHQ-H^ 

[0114] * it [ft 5 7 ] 

(VI-21) -CH 2 -CH- „ _ 

(VI-22) -CH 2 -CH- ^-^ ^-^ 

CO-0-(CH £ ) a -^jM^J 

[0 115] [ft 5 8] 



[0 112] 



[0 113] 
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(22) 

(VI-23) -CH 2 -9H- _T^T\ 
CO-O - (CH a ) 4 -0 — v_/ — \=v 

(VI-24) ^CH a -9H- _ 

oo -o -(ch 2 ) 3 -co -o— f ^ — (s_y 

[0116] * * [ft 5 9 ] 

CH 3 ■ 

(VI-25) -CH 2 -9- JTVJ^ 
CO ~0-(CH 2 ) a -CO -°-\^— Sfj 

(VI-26) -CH 2 -9H- „ 

CO-O-tCH^-O-^J— ^} 

[0 117] [ft6 0] 

(VT-27) — CH 2 -CH— , — . , — . 

C0-0-{CH 2 ) e -O~^^-H^J)^CN 

(VI-28) -c Ha -9H- _ _ 

CO-0-(CH 2 ) b ^O-<^J>— ^J-O-n-CsH^ 

★ ★ [ft 6 1 ] 
(VI-29) -C^H- ^ 

(VI-30) -CH 2 -CH- — _ _ 

1o-nh-hQ^o-o^QmQh,oh 3 

tV * [ft 6 2] 

F F F F 

[0 12 1] [ft 6 4] 



[0118] ★ ★ [ft 6 1 
(VI-29) — CH 2 -CH— 



[0 119] 

(VI- 

(VI-32) 

[0 12 0] ♦ ♦ [ft 6 3] 

fVI-33) — CH,-CH— , — , _ 
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(VMS) -CH 2 ^H- r-, 

CO -N H -^V-CO -O- 

(VI-36) — CH a -CH— 




[0 12 2] * * Ut6 5] 



CO -NH— <^J^— CO -0— 

* * [ft 6 
;o-nh— 



(VI-37) — CH 2 ~CH 

""-NH— 

(VI-38) -CH 2 -9H — 

CO-NH- 



[0123] ^ ^ [ft 6 6 ] 



(VI-39) -CH 2 -9H- — / H 
CO-NH™ 

(VI-40) — CH 2 -9H- W \=/ 

CO-NH-^ ^ 



[0 124] ★ ★ [fls 6 7] 



(VI-42) — CH 2 -CH— 



2o^hhQkco^>hQkch 2 ^ 



[0125] * * [ft 6 8 ] 

CHa^^ 

(VI-44) — CH 2 -CH— __ 

[0126] ♦ ♦ [ft 6 9 ] 

(VI-45) -~CH 2 -CH— ^ . — . fj — 

(VI-46) -ch 2 -CH- „ _ 

co-nhhQ-co-o-^Q 

I 0 1 2 7 ] [ft 7 0 ] 



2002-98828 



(VI-47) — CH 2 -CH 



CO -NH-^^-CO -0-^^-CH 3 

"cO-NH— ^^-CO -0~^^-OCH 3 

* * [ft 7 1 ] 

CO-NH 

2 CO-NH— ^HX) -OH^^-COOH 

BC 3SS [ft 7 2) 

(VI-51) -CH 2 -CH- 

CO -NH-^J^CO 

(VI-52) — CH 2 -CH— 



CO -NH-^^-CO -0-^3~\ 



[0 13 0] 



(VI-53) — CH 2 -CH— 



★ ★ [ft 7 3] _ 



(VI-54) -CH 2 ~CH- _ 

CO-NH— CO 




[0 13 1] 

(V?55) 4l -CH " H- 

CO -N H-^^-CHa-O-^^ 

a_ CO-NH-^^~CO-NH-^^ 

(VI " 57) ^IS^h-O-cohQ 

[0 13 2] «TtC, Zfl, Hfi4fcl±Hfi(0^#flES 

»9iSL#& (L* , L 3 tfciiL' f>i~C = C-X'h 
a*a-4rl»<) &Htt 7?P;vS^K-ffl 



[0 13 3] 

PA 3 0 1 
PA 3 0 2 
PA 3 0 3 
P A3 0 4 
P A 3 0 5 
P A 3 0 6 
P A 3 0 7 
P A 3 0 8 
P A 3 0 9 
P A 3 1 0 
P A 3 1 1 
P A 3 1 2 
P A 3 1 3 
P A 3 1 4 
P A 3 1 5 
PA 3 1 6 
PA 3 1 7 



- (AA) 6 0- 

- (A A) 7 0- 

- (AA) 6 0- 

- (A A) 6 5- 

- (AA) 7 0- 

- (AA) 8 0- 

- (AA) 7 0- 

- (AA) 6 0- 

- (AA) 7 0- 

- (A A) 6 0- 

- (A A) 5 0- 

- (A A) 7 0- 

- (A A) 60- 

- (AA) 5 0- 

- (A A) 6 0- 

- (AA) 6 0- 

- (AA) 6 0- 



1) 4 0- 

2) 3 0- 
5)4 0- 
9)5 5- 
11) 3 0- 
15) 20- 
15) 3 0- 

15) 4 0- 

16) 3 0- 
16) 4 0- 
16) 5 0- 
18) 3 0- 
18) 4 0- 
18) 5 0- 
2 3) 4 0- 

2 5) 4 0- 

3 2) 4 0- 
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P A3 1 8 


- (AA) 


6 0- 


(VI- 


3 5) 4 0- 


* PA 3 3 9 : - (MA) 6 0- (VI- 3 5)4 0- 


P A3 1 9 


- (AA) 


6 0- 


(VI- 


3 7) 4 0- 


P A 3 4 0 : - (MA) 60- (VI- 3 7 ) 4 0 — 


P A 3 2 0 


- (AA) 


6 0- 


(VI- 


4 5) 4 0- 


P A 3 4 1 : - (MA) 60- (VI- 4 5 ) 4 0- 


P A 3 2 1 


- (AA) 


6 0- 


(VI- 


5 5) 4 0- 


P A 3 4 2 : — (MA) 6 0- (VI- 5 5) 4 0- 


[0 13 4! 










[0 13 5] Z.&, 3§ifei±Hf@©^#MtifcJi3J 


PA 3 2 2 


- (MA) 


6 0- 


(VI- 


1 ) 4 0- 




PA 3 2 3 


— (MA) 


7 0- 


(VI- 


2) 3 0- 




PA 3 2 4 


- (MA) 


6 0- 


(VI- 


5) 40- 




P A 3 2 5 


- (MA) 


6 5- 


(VI- 


9) 3 5-. 


it) zttz^tmizL^ &.T£, Y7vmyt*^ 


P A3 2 6 


- (MA) 


7 0- 


(VI- 


11) 3 0- 


io ti-m, m*it\mmmmmit\tiBmmm 


P A3 2 7 


- (MA) 


8 0- 


(VI- 


15) 2 0- 




PA 3 2 8 


- (MA) 


7 0- 


(VI- 


15) SO- 




P A 3 2 9 


- (MA) 


6 0- 


(VI- 


IS) 4 0- 


[0 13 6] 


P A 3 3 0 


- (MA) 


7 0- 


(VI- 


16) 3 0- 


Ht7 5] 


PA3 3 1 
PA 3 3 2 


- (MA) 

- (MA) 


6 0- 
5 0- 


(VI- 
(VI- 


16) 40- 
16) 5 0- 


fVT-IOI"! — fH —ru — 

(VI 1 » I >-<=»^_ o _Q_ cffi _Q > 


PA 3 3 3 


- (MA) 


7 0 — 


(VI- 


18) 3 0- 




P A 3 3 4 
P A 3 3 5 
PA 3 3 6 


- (MA) 

- (MA) 

- (MA) 


6 0- 
6 0- 

6 0- 


(VI- 
(VI- 
(VI- 


18) 4 0- 
18) 4 0- 
2 3) 4 0- 




P A3 3 7 


- (MA) 


6 0- 


(VI- 


2 5) 4 0- 


[0 13 7] 


PA 3 3 8 


- (MA) 


6 0- 


(VI- 


3 2) 4 0- 


* [ft 7 6 ] 



Z_ CO-0-^^C=C-^^-CH 3 

2_ C0-O-^^-C=C-^^-OCH 3 
[0 13 8] K % Ut7 7] 

CO-O C=C 0 — n-C 12 H 2s 

(VI-106)-CH 2 ^H- _JT^ 

co -o -(ch 2 ) 3 -o ^_J>-c a: 

[0139] ★ ★ [ {t 1 8 ] 

cvmot>-ch,-9h- jf\ 

CO -0-{CH2) e -0-^_^-C5c~f3 

(VM08)-CH 2 -CH- 

CO-O-tCHsJ^-O-^J^-CBC 

[0 14 0] * * [|S:7 9] 

NH-CO-CH s 

(VI-109)— CHjj-CH— 



3o^^Qkc=c-Q 
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[0141] * * [-ft 8 0] 

(VM11)-CH 2 -9H- ^O-NHp 
CO-O- 



_ GH 3 

CH 3 

Kio& Uhs l] 



(VI-112)-CH 2 -9H- 

" -CH 3 

[0 1 4.21 3K10& Ut8 1] 



(VI-114) --CH 2 -9H— 



[0 14 3] ★ ★ [ft8 2] 

(VI-115) 

CH 2 GH /~~\ J — v 



(VM16) — CH 2 -CH 



[0 14 4] * [0145] 

[ft8 3] . [ft8 4] 

(VI-117) -CH Z ~9H- 
CO-O' 



(VI-118) ~CH 2 ~CH— 

co-o- 



PCH 3 CH 3 

♦ ♦ [£8 5] 

•u/ 



[0 14 6] ♦ ♦ [ft8 5] 

(VI-121) -ch 2 ~9H- CH3 V 

CO -OH(_VC =C Vo-n-C 12 H 25 



(VI-122)-CH 2 -9H- 
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[0 14 7] * * Ut8 6] 

(VI-123) -CH 2 -nH— __ __ 

Iohd^Q^echQ-cschQ 

(VI-124) -ch 2 -CH- y-^ 

CO -0-^J>-C =C -<^J>-N0 2 

[0 148] & K [flS8 7] 

"cO -NH— ^3~ C EC F 
[0149] ^ ★ ★ [ft 8 8 ] 

2 "cO -NH-^^-C =C -^^-CH 3 

2_ CO -NH^^^-C=G-^^-OCH 3 

[0 15 0] * & [flS8 9] 

(VI-129)-CH 2 -9H- _ 

(VI-130) CH 2 — CH 

CO^H^CH 2 ) 3 ^-^J>^SC-^J> 

[0 15 1] 4304 [ft9 0] 

(VI-131) -CH 2 -CH- ™ 

CO - NH— (CH 2 ) e — O — V^7~C=C — v'v 

(VI-132) -CH 2 -CH~ / _ A 

CO^H^CH 2 ) 1s -^-^J^=C-fj> 

[0152] ^ ^ * * [ft 9 1 ] 

CO-NH 



(VI-134) -CH 2 ~9H 



CO-NH 



[0 15 3] ^ $ [ft9 2] 

(VI- 135) 

CO-NH— ^^-CO-NH-^^-C^C-^^>-CH 3 
(VI- 136) " 

CO-NH-^^-CO-NH-^^-C=C-^^-OCH 3 
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[0 15 4] * * lib 9 3] 

(VI- 1 37) 

2 CO-NH~^^-CO-NH-^^-C5C-^^-0-n-C 12 H 2S 
(VI-138)— CH 2 -9H— /rl . . — . . — 

co-nh — v_y — — \Jy — csi — Y_y 

[0 15 5] £ K [ft9 4] 

(V , 139) ^-g^Q^^^^^Q^ 

(VI-140) -CH^H- ^Q^ 0 _ 0 ^^ ;EcH Q_ ch3 

[0156] ★[0157] 
[fc9 5] Ht9 6] 

9H 3 

(VI-141) — CH a -9" 



9H3 



9H a 

9H3 

(VI-144) — ch — C 

co-o 



[0 15 8] BtTKs b 7 yfiliitr^tr-e, 384 fc 



[01 59] 



P A 4 0 1 


- (AA) 


6 0- 


(VI- 


1 0 1) 


4 0- 


PA4 0 2 


- (AA) 


7 0- 


(VI- 


1 0 1) 


3 0- 


PA4 0 3 


- (AA) 


6 0- 


(VI- 


10 2) 


4 0- 


PA4 0 4 


- (AA) 


6 5- 


(VI- 


1 0 7) 


3 5- 


PA4 0 5 


- (AA) 


7 0- 


(VI- 


1 1 1) 


3 0- 


P A 4 0 6 


- (AA) 


8 0- 


(VI- 


1 1 4) 


2 0- 


P A4 0 7 


- (AA) 


7 0- 


(VI- 


12 0) 


3 0- 


P A 4 0 8 


- (AA) 


60- 


(VI- 


1 2 3) 


4 0- 


PA4 0 9 


- (AA) 


7 0- 


(VI- 


1 2 5) 


3 0- 


PA4 1 0 


- (AA) 


6 0- 


{VI- 


1 2 5) 


4 0- 


P A 4 1 1 


- (AA) 


5 0- 


(VI- 


1 2 5) 


5 0- 


PA4 1 2 


- (AA) 


7 0- 


(VI- 


12 6) 


3 0- 



P A 4 1 3 




(AA) 


6 0- 


(VI- 


1 


2 8) 


4 0- 


P A 4 1 4 




(AA) 


5 0- 


(VI- 


1 


3 2) 


5 0- 


P A 4 1 5 




(AA) 


7 0- 


(VI- 


1 


3 3) 


3 0- 


P A 4 1 6 




(AA) 


6 0- 


(VI- 


1 


3 3) 


4 0- 


P A 4 1 7 




(AA) 


7 0- 


(VI- 


1 


3 8) 


30- 


P A4 1 8 




(AA) 


6 0- 


(vi- 


1 


3 8) 


4 0- 


P A4 1 9 




(AA) 


6 0- 


(VI- 


1 


3 9) 


4 0- 


PA4 2 0 




(A A) 


6 0- 


(VI- 


1 


4 1 ) 


4 0- 


PA4 2 1 




(AA) 


6 0- 


(VI- 


1 


4 3) 


4 0- 


40 [0160] 
















PA4 2 2 




(MA) 


6 0- 


(VI- 


1 


0 1) 


4 0- 


PA 4 2 3 




(MA) 


7 0- 


(VI- 


1 


0 1) 


3 0- 


PA 4 2 4 




(MA) 


6 0- 


(VI- 


1 


0 2) 


40- 


PA4 2 5 




(MA) 


6 5- 


(VI- 


1 


0 7) 


3 5- 


PA 4 2 6 




(MA) 


7 0- 


(VI- 


1 


1 1) 


3 0- 


PA 4 2 7 




(MA) 


80- 


(VI- 


1 


1 4) 


20- 


PA 4 2 8 




(MA) 


7 0- 


(VI- 


1 


2 0) 


3 0- 


PA 4 2 9 




(MA) 


6 0- 


(VI - 


1 


2 3) 


4 0- 


PA 4 3 0 




(MA) 


7 0- 


(VI- 


1 


2 5) 


3 0- 


50 PA431 




(MA) 


6 0- 


(VI- 


1 


2 5) 


4 0- 



PA4 3 2 


- (MA) 


5 0- 


(VI- 


12 5) 


5 0- 


P A4 3 3 


— (MA) 


7 0- 


(VI- 


12 6) 


3 0- 


P A4 3 4 


- (MA) 


6 0- 


(VI- 


12 8) 


4 0- 


P A 4 3 5 


- (MA) 


5 0 — 


{VI- 


13 2) 


5 0- 


P A 4 3 6 


- (MA) 


7 0- 


(VI- 


13 3} 


3 0- 


P A4 3 7 


— (MA) 


6 0 — 


(VI- 


13 3) 


4 0- 


P A4 3 8 


- (MA) 


7 0- 


(VI- 


1 3 8) 


3 0- 


PA4 3 9 


- (MA) 


6 0- 


(VI- 


1 3 8) 


4 0- 


P A 4 4 0 


- (MA) 


60- 


(VI- 


13 9) 


40- 


PA4 4 1 


- (MA) 


60- 


(VI- 


1 4 1) 


40- 


PA4 4 2 


- (MA) 


6 0- 


(VI- 


1 4 3) 


4 0- 



[o 1 6 1] zfa, =mtctemm<Dmmm*tcte% 
z t ma l < , s ^mnomMm tcmm& 
-o-, -co-, -o~co-, -co-o-, -o 

-CO-O- -CO-NH- -S0 2 -NH- -* 

(VII) 

R5 
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56 

*NH-C0- -NH-CO-0-, -NH-SO 
3f=WS-, -0-7/l-^^ya-^J;tJ ? -7/l'drW 

ibsi 5 -efca^ u<, iMi2t 

10 U\ ±E7A'4r=H'S*5J:tf7 

ft, 0T?*»5^i:*&t L<, 2JSS2 0T*fc 

sttsis 2 4 ia t a^tts t ^t-r 3$ <? s u 

mm, TIBS tviDTSSftSntasff* U\ 

[0 16 2] 
Ift9 7] 



— CH 2 "9 — 

L ai- Ar 21_ (L 22_ Ar 22 )q _ (L 23-Ar23) r - t .24-Ar24- (L 25-Q )p 



[0163] S (VlDfO^T, R fi, yfc^PSfc 
fi^/KC&3 0 S (VII)t*J^-C, L 2 ' ii, 
-CO-, -C0-NH-, -7^1/^1-, -CO 
-CO-NH-7Ml'yl 

-0-, -co-NH-T^u-yS-co-o-tiJ; 

V-CO-NH-r/Udf-wS-CO-NH-^bfta 
8±9gtf;h,3»ife£T*fe3 0 -CO-, -CO-NH 
-^J^-T^U^g-T-fc^t^ftlX, -C 

o-NH-T-&5r t^mmtLw hmrjv^vy 
<, l»520-C*5ii:«sj:!)ff4U<, 1M15 

[0164]* (VII)fO^T, L B , L a , L* *5<t 
tfL* f±, Zftfmffi^ -O-, -CO 

-, -O-CO- -CO-0-, -o-co-o-, 

-CO-NH-, -SO, -NH-, -NH-CO-, 
-NH-CO-O-, -NH-S02 

-T/i^jr-u-yg-, -O 



[0165] £ (VII) iCjo^f, A r " , A r " , A r 
K Ar" , Ar B fcit^Ar 23 li, p-7i^UVt 

li, gms^LTv^Ttivv tliw^lii 5S (V 
I) ©S*S*fctt*#«ttffi^S©e»K©Wi:ll« 
T-feSo S (VII) t^T, q££tfrit, ^^1, 
0£fcfil-efc5. q^0SfciJlT% r^o (^§S 
* fc l±^#Ktt«^S©*^ 2 4 fe f± 3 ) T?d6 5 r t 
ff*L<, q^O'rlltetO (#««Sfcf±3F* 

(VII)lr±}^t, pf4, 1, 2 4fc[i3-C'fc5 0 pH, 

i4fef±2-efe5^t^SL<, i-c&a;:J:#3e> 

[0 16 6] 
[ft9 8] 
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(VIM) -CH 2 ^H- ^-^^^ 

CO^H^_JJ>-H^_J)-O-C0-CH=CH 2 

(VH-2) -ch 2 ^H- jr^r^ 9 H 3 

C0^H-<^J) — ^y-0-CO-C=CH 2 

* * [ft 9 9] 

(vn-3) -ch 2 -ch- yr^^v 

(VIM) CH 2 — CH _ jr ^ n , 9 H 3 

& ^ [ftlOO] 
(VII-5) — CH 2 -CH— . — v , — . 

(VII-6) -CH 2 -CH- 

co^h^Q^QK)-(ch 2 ) 2 -<3 h 

[0 16 9] * * IftlOl] 

CO "O - \_/ — \_/°~ <;0 "CH=CH 2 

(VI '- 8) -^-S^o-cT 0 "^ 



[0167] 



[0 1 6 



[0170] * * [ftl02] 

Cvn-9"> 

— CHj 



* * [ft 1 0 2 ] 

1-9) h _ 

CO -NH— <^^-CO -0-^^>~^^-0-CO-CH=CH 2 
(VII-10) 

CO-NH 

CH 2 =C-C0-0 



[0 17 1] ♦ ♦ [ftl 0 3] 

(VII- 11) 

* CO-NH-^^-CO -0-^^—^^-0^2)3-9 
CH 2 ^H 

[0 172] MffiS (III) fO^T, R Z [±, **f> [±, 5*^S7M»T-fe5rtasff*L<, 5MSt£fc 

;vS-C*>5 0 R 2 (i, **^*fc(i^«S^ic^l^ H!fWiU\ fiUtegeSofl»Jtl±, ^a^*tv 
^6©7^^STfe5ri;^&^U< > TkHliH 1 , ^ m, i^n^^gtfcitfbri/'^n [2. 2. l] 

[o 1 7 3] (III) t^T, c y fi, flIWKPtS, -<^VSt vvn, 

mmm*tzmmm-?h% a mmmmmmmm 50 rvh7ty|, 7xty^y| v tv^iw 



59 

*v-vm, e 

Mil-, ffi©«*St JgJKi«&£fcfi 

[0174] mmmm, ^mm^^mmnmit. 
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60 

*S (01 ifvK t-y'^) , W&TWA' 

f/u/y^^*) , (M, y- h^-y) , /> 

p^>^ {F, CI, Br) , ^A-tf'^vvK 7v7l- 

(0!k 7*=^) , TU^^fVS ($|, 7i/^f 

l±, 1755 9 O^^/oT'fcSo nfc 5 75^8 0^% 
t*ifcSitiSff4U<s 1 0 7^7 0^v%ffe5rt 
W^lfSU^ JilTtS (III)T-*£ft3£ML 

[0 17 5] 
[ftl0 4] 




[0 17 6] 



% [ft 1 0 5 ] 

(iii-9) (in- io) (in-ii) (in-i2) 

— CH 2 -JH CH a -JH CH 2 -JH— CH 3 

•L^ IL^J iL$J 

C 2 H S CH 2 CI CH 3 -^-CH 3 



(in-13) <ni-i4) 

~CH 2 -CH— — CH 2 -C 



CH 3 

(m-15) (in-16) 

— CH, -CH CH 2 -C 
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(IH-17) (111-18) (111-19) 




[0178] * * Uh 1 0 7 ] 

(111-23) (HI-24) an-25) 




(111-26) (m-27) (ffl-28) 

-CH 2 -qH— — CH 2 ~CH~ -CH 2 -CH — 




[0179] g 38S [ft 1 0 8 ] 

(111-29) (HI-30) (ffl-31) (111-32) 

— CHgH^H CH 2 -CH CH 2 ~CH CH 2 -CH - 

0000 

(UI-33) <in-34) (111-35) 
-CH 2 -CH— — CH 2 -CH CHe-^H— 



[0 18 0] JUTi-, ^ (III)-e^£*l5*9igUIM£ 


PA 5 0 9 


- (AA) 


4 0- ( 


III- 6) 4 0- 




PAS 1 0 


- (AA) 


5 0- ( 


III- 7) 5 0- 


aT?yjmfrbmM-£h?>mMLM®:x*h<o, ma 


PAS 1 1 


- (AA) 


7 0- ( 


II-8) 3 0- 


li^^«A»bll^5lOILTO5„ I 40 


[0 18 2] 










PAS 1 2 


- (AA) 


6 0- ( 


II- 9) 4 0- 


[0181] 




P A 5 1 3 


- (AA) 


6 0- ( 


II- 1 0) 4 0- 


P A 5 0 1 


- (A A) 7 0- (III- 1 ) 3 0- 


P A 5 1 4 


- (AA) 


6 0- ( 


II- 1 1) 4 0- 


PA 5 0 2 


- (A A) 6 0- (III- 1 ) 40- 


PAS 1 5 


- (AA) 


5 0" ( 


II- 1 2) 5 0- 


P A 5 0 3 


- (A A) 5 0- (III- 1 ) 5 0- 


PAS 1 6 


- (AA) 


5 0- ( 


II- 1 3) 5 0- 


PA 5 0 4 


- (AA) 4 0- (III- 1 ) 6 0- 


PA 5 1 7 


- (AA) 


7 0- ( 


II- 1 4) 3 0- 


PASO 5 


- (AA) 6 0- (III-2) 4 0- 


PA 5 1 8 


- (AA) 


5 0- ( 


II- 1 5) 5 0- 


P A 5 0 6 


- (AA) 6 0- (III- 3) 40- 


PAS 1 9 


- (AA) 


6 0- ( 


II- 1 6) 4 0- 


P A 5 0 7 


- (AA) 6 0- (III-4) 4 0- 


PAS 2 0 


- (AA) 


6 0- ( 


II- 1 7) 4 0- 


PAS 0 8 


- (AA) 6 0- (III- 5 ) 4 0- 50 


PA 5 2 1 


- (AA) 


6 0- ( 


II- 1 8) 4 0- 
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P A 5 2 2 




(AA) 


6 0 — 


(III- 1 9) 4 0- 


[0 18 3] 








PA 5 2 3 




(AA) 


7 5- 


(III- 2 0) 2 5- 


PA 5 2 4 




(AA) 


6 0- 


(III- 2 0) 4 0- 


PA 5 2 5 


: 


(AA) 


7 0- 


(III- 2 1 ) 3 0- 


PAS 2 6 




(AA) 


8 0- 


(111-2 2) 2 0- 


PA5 2 7 




(AA) 


7 0- 


(III- 2 2) 3 0- 


PAS 2 8 




(AA) 


6 0- 


(III- 2 2) 4 0- 


P A 5 2 9 




(AA) 


7 0- 


(III-2 3) 3 0- 


PA 5 3 0 




(AA) 


7 0- 


(111-2 4) 3 0- 


PA 5 3 1 




(AA) 


8 0- 


(III- 2 5) 2 0- 


PA 5 3 2 




(AA) 


7 0- 


(III- 2 5) 3 0- 


PA 5 3 3 




(AA) 


60- 


(III- 2 5) 4 0- 


[0 18 4] 








'PA 5 3 4 




(AA) 


6 0- 


(III- 2 6) 4 0- 


PA 5 3 5 




(AA) 


7 0- 


(III- 2 7) 3 0- 


P A 5 3 6 


- 


(AA) 


8 0- 


(111-2 8) 2 0- 


PA 5 3 7 


- 


(AA) 


7 0- 


(III- 2 9) 3 0- 


PA 5 3 8 


_ 


(AA) 


6 0- 


(III- 3 0) 4 0- 


PAS 3 9 




(AA) 


7 0- 


(III- 3 1) 3 0- 


PA 5 4 0 




(AA) 


7 0- 


(III- 3 2) 3 0- 


PA 5 4 1 




(AA) 


6 0- 


(III- 3 3) 4 0- 


P A 5 4 2 


— 


(AA) 


7 0- 


(III- 3 4) 3 0- 


P A 5 4 3 




(AA) 


7 0- 


(III- 3 5) 3 0 - 


[0 18 5] 










PA 6 0 1 




(MA) 


7 0- 


(III- I) 3 0- 


PA 6 0 2 




(MA) 


6 0- 


(III- 1 ) 4 0- 


P A 6 0 3 




(MA) 


5 0- 


(III- 1) 50- 


P A 6 0 4 




(MA) 


4 0— 


(TTT-1 } 6 0- 


PA 6 0 5 




(MA) 


6 0- 


(III- 2) 4 0- 


PA 6 0 6 




(MA) 


6 0- 


(III- 3) 4 0- 


PA 6 0 7 




(MA) 


60- 


(III-4) 4 0- 


P A 6 0 8 




(MA) 


6 0- 


(III- 5) 4 0- 


P A 6 0 9 




(MA) 


4 0- 


(III- 6) 4 0- . 


PA6 1 0 




(MA) 


5 0- 


(Ill- 7) 5 0- 


PA 6 1 1 




(MA) 


7 0- 


(III-8) 30- 


[0 18 6] 










P A 6 1 2 




(MA) 


6 0- 


(III- 9) 4 0 — 


P A 6 1 3 




(MA) 


6 0- 


(III- 1 0)4 0- 


PAS 1 4 




(MA) 


6 0 — 


(III- 1 1)4 0- 


PAS 1 5 




(MA) 


5 0- 


(III- 1 2) 50- 


PAS 1 6 




(MA) 


5 0- 


(III- 1 3) 50- 


PAS 1 7 




(MA) 


7 0- 


(III- 1 4)3 0- 


PAS 1 8 




(MA) 


5 0- 


(III- 1 5)5 0- 


PA 6 1 9 




(MA) 


60- 


(III- 1 6)4 0- 
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PA 6 2 0 




(MA) 


6 0- 


(III- 


1 7) 


4 0- 


PA 6 2 1 




(MA) 


6 0- 


(III- 


1 8) 


4 0- 


PA 6 2 2 




(MA) 


6 0- 


(III- 


1 9) 


4 0- 


[0187! 














P A6 2 3 




(MA) 


7 5- 


(III- 


2 0) 


2 5- 


P A6 2 4 




(MA) 


60- 


(III- 


2 0) 


4 0- 


PA 6 2 5 




(MA) 


7 0- 


(III- 


2 1) 


3 0- 


PAS 2 6 




(MA) 


8 0- 


(III- 


2 2) 


2 0- 


PA 6 2 7 




(MA) 


7 0- 


(III- 


2 2) 


3 0- 


10 PA628 


— 


(MA) 


6 0- 


(111 


2 2) 


4 0- 


PA 6 2 9 


_ 


(MA) 


70- 


(III- 


2 3) 


3 0- 


PA 6 3 0 




(MA) 


7.0- 


(III- 


2 4) 


3 0- 


P A6 3 1 




(MA) 


8 0- 


(III- 


2 5) 


2 0- 


P A6 3 2 




(MA) 


7 0- 


(III- 


2 5) 


3 0- 


PA 6 3 3 




(MA) 


6 0- 


(III- 


2 5) 


4 0- 


[0 18 8] 














PA 6 3 4 




(MA) 


6 0- 


(III- 


2 6) 


4 0- 


PA 6 3 5 




(MA) 


7 0- 


(III- 


2 7) 


3 0- 


PAS 3 6 




(MA) 


8 0- 


(TTT- 


2 8) 


2 0- 


20 P A 6 3 7 




(MA) 


7 0- 


(III- 


2 9) 


3 0- 


PA 6 3 8 




(MA) 


6 0- 


(III- 


3 0) 


4 0 — 


PAS 3 9 




(MA) 


7 0- 


(III- 


3 1) 


30- 


PAS 4 0 




(MA) 


7 0- 


(III- 


3 2) 


3 0- 


P A 6 4 1 




(MA) 


6 0- 


(III- 


3 3) 


4 0- 


P A 6 4 2 




(MA) 


7 0- 


(III- 


34) 


3 0- 


PAS 4 3 




(MA) 


7 0- 


(III- 


3 5) 


3 0- 



[o 1 8 9] s aiD-c-mztLmmLtrnztts 

i-s 0 mm^m^mmi-m^mmm-^x 
it, nw.$. (iv) TSKUfcauT&s. s anyxm 

ssc mmtLxt&mzmAtzm^ 

Hi, a (vii)ol 25 bffimxhZ, a (iiD-caSiiS 

t-v nils t Lxm^mmwz'm&Lmwn 

[0 19 0] 
lit I 0 9] 
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(Vnr-1) -CH 2 -CH— (VIII-2)— CH 2 -CH — 

0-CO~CH^CH 2 O-CO -C=CH P 

cvni-3)— ch 2 -ch— cvni-4)— CH a -CH- 



^i^O-CO-CH=CH 2 ^ 

0-CH 2 -CH 2 — <J 



[0 19 1] * * [ftl 1 0] 

(VHI-5)— CH 2 -J^— 

O-CO— 0-(CH2) 4 -0-CO -CH=CH 2 

(VHI-6) — ch 2 -ch— 

CH 2 -0-C0-NH-CH 2 -CH 2 -0-C0-C=CH 2 

[0192] & 38 [ft 1 1 1 1 

(V1H-7)— CHa-CH— 

6 

CO -0-CH 2 -CH-CH a -O-CO -C =CH 2 
(VIIl-8)-CH 2 -CH— 

0-CO-CH=CH 2 

[0 19 3] [0 19 4] 

[ftll2] [ftll3] 
(VIII-9)-CH i! -9H— 

r<rs 



9H 3 

0-C0-C=CH 2 

(VM-10)-CH 2 -CH— 

0-CH 2 -CH 2 — <f 



2002-98828 



(VIII-11)— CH a -CH- 



O-CO -^^-0-(CHa) 4 -OHX>-CH=CH 2 



(VIII-12)r-CH 2 -CH- 



9H3 

O-OO -N H-CH 2 -CH 2 -O-CO "C =CH 3 



(VIIM3)-CH 2 -CpH- 



9H 9^ 

CO -O-CHj, -CH -C H a -O-CO ~C=CH 2 



[0 19 5] EtTt, ^ (III)-p«**i5*»liEU*eS[ 




6)10- 


















PA 7 1 7 


: - (AA) 


7 0 


- (111-14) 


2 5- 


(VIII- 






7) 5- 
















P A 7 1 8 


: - (AA) 


5 0 


- (III-1S) 


4 5- 


(IV- 






12) 5- 












[0 19 6] PA 7 0 1 


: - (A A) 7 0- (III- 1 > 


20 


P A 7 1 9 


: - (AA) 


6 0 


- (111-16) 


3 5- 


(IV- 


2 5- (IV— 12) 5- 






12) 5- 












P A 7 0 2 : — (AA) 


7 0- (III- 1 ) 2 5- (IV- 




P A 7 2 0 


: - (AA) 


6 0 


- (111-17) 


35- 


(IV- 


1) 5- 






12) 5- 












P A 7 0 3 : - (AA) 


5 0- (III- 1 ) 4 0- (IV- 




P A 7 2 1 


: - (AA) 


6 0 


- (111-18) 


3 5- 


(IV- 


12) 10- 






12) 5- 












PA7 0 4 : - (A A) 


4 0- (III- 1 } 5 5- (IV- 




P A 7 2 2 : 


: - (AA) 


6 0 


- (111-19) 


3 5- 


(IV- 


12) 5- 






1) 5- 












P A 7 0 5 : - (AA) 


6 0- (III- 2) 3 5- (IV- 




[0 19 8] PA 7 2 3 


: " 


(AA) 7 0 


- (111-20) 


12) 5- 






2 5 - (IV- 


-12) 5- 










P A 7 0 6 : — (A A) 


6 0- (III- 3) 3 5- (IV- 


30 


P A 7 2 4 : 


: - (AA) 


5 0 


- (111-20) 


4 0- 


(IV- 


12) 5- 






12) 10- 












P A 7 0 7 : — (AA) 


6 0- (III-4) 3 5- (IV- 




P A 7 2 5 : 


: - (AA) 


7 0 


- (111-21) 


2 5- 


(IV- 


12) 5- 






12) 5- 












P A 7 0 8 : - (A A) 


6 0- (III- 5) 3 5- (IV- 




P A 7 2 6 : 


- (AA) 


7 5 


- (1 1 1-22) 


2 0- 


(IV- 


12) 5- 






12) 5- 












P A 7 0 9 : — (A A) 


6 0- (III-6) 3 5- (IV- 




P A 7 2 7 : 


- (AA) 


7 0 


- (111-22) 


2 5- 


(IV- 


12) 5- 






12) 5- 












P A 7 1 0 : — (AA) 


5 0- (III- 7) 4 5- (IV- 




PA 7 2 8 : 


- (AA) 


6 0 


- (111-22) 


3 5- 


(IV- 


12) 5- 






12) 5- 












P A 7 11:- (AA) 


7 0- (III-8) 2 5- (IV- 


40 


P A 7 2 9 : 


- (AA) 


7 0 


- (111-23) 


2 5- 


(IV- 


12) 5- 






12) 5- 












[0 19 7] P A 7 1 2 


: - (AA) 6 0- (III-9) 




P A 7 3 0 : 


- (AA) 


70 


- (111-24) 


2 5- 


(IV- 


3 5- (IV- 1)5- 






12) 5- 












P A 7 13:- (AA) 


6 0 - (111-10) 3 5 - (IV- 




P A 7 3 1 : 


- (AA) 


7 0' 


- (111-25) 


2 5- 


(IV- 


3) 5- 






1) 5- 












P A 7 1 4 : — (AA) 


6 0- (III-ll) 3 5- (IV- 




P A 7 3 2 : 


- (AA) 


7 0- 


- (111-25) 


2 5- 


(IV- 


4) 5- 






12) 5- 












P A 7 1 5 : — (AA) 


5 0- (111-12) 4 7- (IV- 




P A 7 3 3 : 


- (AA) 


6 0 


- (1 11-25) 


4 0- 


(IV- 


8) 3- 






12) 10- 












P A 7 1 6 : — (AA) 


5 0- (111-13) 4 0 — (VIII- 


50 


[0 19 9] P A 7 3 4 




(AA) 6 0 


- (111-26) 



(36) ijfi 2002-98828 

69 70 
3 5- (IV- 12) 5- 6)10- 

PA7 3 5 : - (AA) 7 0- (111-27) 2 5 - (IV- PA817: - (MA) 7 0- (111-14) 2 5 - (VIII- 
12) 5- 7) 5- 

P A 7 3 6 : - (AA) 7 5- (111-28) 2 0 - (IV- PA 8 1 8 : — (MA) 5 0- (111-15) 4 5- (IV- 

12) 5 - 12) 5 - 

P A 7 3 7 : - (A A) 7 0 - (111-29) 2 5 - (IV- P A 8 1 9 : - (MA) 6 0 - (111-16) 3 5 - (IV- 

1) 5- 12) 5 — 

P A 7 3 8 : - (AA) 6 0 - (111-30) 3 5 - (IV- P A 8 2 0 : - (MA) 6 0 - (111-17) 3 5 - (IV- 

2) 5- 12) 5- 

PA7 3 9 : - (AA)' 7 0- (111-31) 2 5- (IV- 10 PA821:- (MA) 6 0 - (111-18) 3 5- (IV- 

3) 5- 12) 5 — 

P A 7 4 0 : - (AA) 7 0- (111-32) 2 5 - (IV- PAS 2 2 : - (MA) 6 0- (111-19) 3 5 - (IV- 

4) 5- 1) 5- 

PA741 : - (A A) 60- (111-33) 3 5 - (IV- 10202] PA823 : - (MA) 7 0 - (111-20) 

7) 5- 2 5- (IV— 12) 5- 

P A 7 4 2 : — (AA) 7 0 - (111-34) 2 5- (IV- PA 8 2 4 : - (MA) 5 0- (111-20) 4 0 - (IV- 

8) 5- 12) 1 0 - 

PA7 4 3:- (AA) 7 0 - (111-35) 2 5- (IV- PA 8 2 5:- (MA) 7 0- (111-21) 2 5 - (IV- 

9) 5- 12) 5- 

[0200] PA801 : - (MA) 7 0 - (III- 1 ) 20 P A 8 2 6 : — (MA) 7 5 - (111-22) 2 0 - (IV- 

2 5- (IV- 12) 5- 12) 5 — 

PA 8 0 2 : - (MA) 6 0 - (III- 1 ) 3 5 - (IV- P A 8 2 7 : - (MA) 7 0 - (111-22) 2 5 - (IV- 

1) 5- 12) 5 — 

P A 8 0 3 : - (MA) 5 0 - (III- 1)40- (IV- P A 8 2 8 : - (MA) 6 0 - (111-22) 3 5 - (IV- 
12) 10- 12) 5- 

P A 8 0 4 : - (MA) 4 0- (III-l) 5 5- (IV- P A 8 2 9 : — (MA) 7 0 - (111-23) 2 5- (IV- 

12) 5- 12) 5 — 

P A 8 0 5 : - (MA) 6 0 - (III- 2 ) 3 5 - (IV- P A 8 3 0 : - (MA) 7 0 - (111-24) 2 5 - (IV- 

12) 5- 12) 5- 

P A 8 0 6 : - (MA) 6 0- (III- 3) 3 5- (IV- 30 PA 8 3 1 : — (MA) 7 0 - (111-26) 2 5 - (IV- 
12) 5- 1) 5- 

PA8 0 7: - (MA) 6 0- (III- 4) 3 5- (IV- PA83 2 : - (MA) 7 0- (111-25) 2 5 - (IV- 

12) 5- 12) 5- 

P A 8 0 8 : - (MA) 6 0- (III- 5) 3 5- (IV- PA 8 3 3 : - (MA) 6 0- (111-25) 3 0- (IV- 
12) 5 - 12) 1 0 - 

P A 8 0 9 : - (MA) 6 0- (III-6) 3 5- (IV- [0 2 0 3] P A 8 3 4 : — (MA) 6 0- (111-26) 

12) 5- 3 5- (IV— 12) 5- 

P A 8 10:- (MA) 50- (III- 7) 45- (IV- P A 8 3 5 : — (MA) 7 0- (111-27) 2 5 - (IV- 
12) 5- 12) 5 - 

PA8 1 1 : - (MA) 7 0- (III-8) 2 5- (IV- 40 P A 8 3 6 : — (MA) 7 5 — (111-28) 2 0 — (IV— 
12) 5- 12) 5 — 

[0201] PA812 : - (MA) 6 0 - (III- 9) P A 8 3 7 : - (MA) 7 0 - (111-29) 2 5 - (IV- 

3 5- (IV- 1) 5- 1)5- 

PA8 13:- (MA) 6 0- (III 10) 35- (IV- P A 8 3 8 : - (MA) 6 0 - (111-30) 3 5 - (IV- 

3) 5- 2) 5- 

P A 8 14:- (MA) 6 0- (III-ll) 35- (IV- P A 8 3 9:- (MA) 7 0- (111-31) 2 5 - (IV- 

4) 5- 3) 5- 

P A 8 1 5 : - (MA) 5 0 - (111-12) 4 7 - (IV- P A 8 4 0 : - (MA) 7 0 - (1 11-32) 2 5 - (IV- 

8) 3- 4) 5- 

P A 8 1 6 : - (MA) 5 0- (111-13) 4 0- (VIII- 50 PA 8 4 1 : — (MA) 6 0 - (111-33) 3 5 - (IV- 



(37) 
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7) 5- 

P A 8 4 2 : - (MA) 7 0 - (111-34) 2 5- (IV- 

8) 5- 

P A 8 4 3 : - (MA) 7 0 - (111-35) 2 5 - (IV- 

9) 5- 

[0 2 0 4] Z.mm.U±(D 7^!I/H»3*yv 
~£#JSLTt>J;V\ (^) 7^y/Ht3#P"9—Sr 

4U\ flfctf, SS»ffl&fflV^T, (^) 7^3A« 10 

fe\ 5|^©**Effi«*lcS^5«^©*H\ IE 

[0 2 0 5] BffiRtt, 7* yyv*3^!J^- 

ai-5^tfc«t9#6ti5 0 7tfy^Maii, 30 

m*s©im, a^r— (at(±ft¥^i^) 

1-6*^t>&3 0 EfiIfwJ¥£fi, 0. 0 175^10/. 
mT'fcSriWiK, 0. 0 5 7S^5 jumT&Sr 
fc#*&fc#4L<, 0. 1M1 nm-?hZZk&m 

[0 2 0 6] GfflRtt, SW£i##±fc, 7 * 

y A#= # y e> & 5 ft** 

If 4:^1-5 IS ; ^»«flI^I^-f5lS ; ftiSIL 
fcifeM«®$E£7 if y/«LatSlS ; * LT, 7 tr 
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&£L<, 10 0»52 5 0*Co«flgT?*)5^i*S6 

1 0 oiceJp^aSrff 5 1 75^3 0#<D® 

H, l 3 o*CT?fif 5 *£fctt\ 3 o#75^i o#©i£ 
ffl, 1 6 0°CT-fT5*^-tlis 1 0#»S3^©iSffl(O 

[0207] «A£®ittt, m<nr? y 

Sj^MoSffi^^tV^a-f^lS^LT, 7 

trv^*KW©*ftfll4: 5 0 7&m 3 0 o°c©iM®?ag 

MtSISCJ: 9 Sill- 5 " Lv\ 7 

^^a^tm^a^fr 5 1 , ( i ) 

ommc^m^t, (2) la^jii^©^©©*®^ 
m^^mkm^m. 

(1) f/^a^-f y^ffifitt^OiHlPlC^iSa* 
^ ^jft v ^ fee, & 5 v Xfittffi |rI S * 5 r 

(2) mm^<Dh<D<Dmm±m-4^m^ 
ftswaiiioT, *y-e-©^FK4H5iffffl (fcs^ 

vitztiT^zmM tymwmm-rm^n 

[0 2 0 8] Mil efiKK£0BlRj**5*iitt 
^i±, fg B B B l^ffM1-5 0 IfEcoiMli, 5 0 75^ 

9 0 go«sH<D5p^n«^ x^m^mm^m 
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tz\±T4 **7 4vt WLm&*&m l 
iri t a«¥B t v>m mm u f^af^^ 

EfiStffc^iS^i'fcLTtt, VA (Vertically Align 
ed) KO*ft*A'**ft«»'Tf*5. VA^-K«I 

T^^No. 136, 147H (1996) , #|fl¥ 
2- 1 7 6 6 2 5#&Stf3.fclWf ! l : ##£2 8 6 6 3 7 20 

[020 9] [xmhrnm] mm?&. mm 

h t LTfll^£££, «figf±7^ffr>- r ©ft 

l < fflv^s r t 5. 74**74 mm.fr? 
m^z> zttm^m u\ 74**74 y^mm 
fr?m^zmmmmix mmmzm^ 
74**7 4 y#mmfr?mmz, e^jkc 

»tx, Hftftfcffit (5 0M9 0St<oim^¥sm* 

(Dl) QL 
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7^^'/^ iSiittdH-tt, *Xtt (C Destr 
ade et al. , Mol. Crysr. Liq. Cryst. , vol. 71, page 

in (1981) ; a**tfN?* mm^mm, no. 2 

2, ?foj|©fl^, 05$, ®103fE»2«i(1994) ; B. K 
ohne et al. , Angew. Chem. Soc. Chem. Comm. , page 1 
794 (1985) ; J. Zhang et al. , J. Am. Chem. Soc. , vo 
1. 116, page 2655 (1994)) fcEfc3tfC^5. 74* 
*7 4 y?WM>Vtfr?<Dm&^^Ttt, #§S¥8 - 2 
7 2 8 4 5. 7 4 * * 7 4 V 2 

i-ZA^xiomfei-ztcmai, 74**74 yy-m 
ik&fr?<Dnmvt*7i^ s^siut*^tt*^gf^ 
s^s&gasfcs. t-tzu mw*7im^mm 

lit 4 a. Rfe^jta^tts^p^ ® 
tts**Ats. n^x, mm*%t?>7 4**7 

4 y fr?\X T8BS:Tf**3S*i5ft^*-e4>5 

[0 2 10] D (-L-Q) n 

9 ; Qili^ftKT'fc^ ;^LT, nf}4 75^1 2©S 

at?4>5. ±e«:oHftft=«r (d) ©flfjftKTt* 

1% TZkToQMK&^X. LQ (SfcfiQL) ft, -ff 

mm (l) tm^-tts (q) t©&^^£Ett 

[0211] 
[ft 1 1 4 ] 
(D2) 




[0212] 



[ft 1 1 5 ] 
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LIO : 
Lll : 
1,12 : 
L13 : 



[0218] ±flE5£fc::i3^-c\ zft©»,^s (D 14, 
T)V\vv%^ TD-uym, -CO 

-NH- -O-, -S-$£XIZfit><Dm%--&fr 

h ft 5# i 5 Sff -US rflf©5is* 5 - £ 

*L!/\, (L) tt, T^^>S, 7^ 

-i^-yg, ry-^^S^ -co-, -nh- -o- 
*s a tf- s - a» e> ft 5 If J: 5 BtfftS zffi©S£'>ft < 
1 1 - o|i^t?-frt£t?*>5 - k&Zb K*f * U\, 

zi5«Siga (l) a, r/^i^y*, r^-ir-u-^ 
S, ry-u-^s, -co-fc-iot-o-^bftssfi 

IX 17551 2^&5^ b&&*L\\ Tfrtr-vym 

y-vyg©8*fflmftfi, 67551 0f*5:t^ 
SU\ 7^*^K, 7/Wr^>S£J:t) ? 7!J-w 
VSii, S&S (flh 7/i^^S, Anyygf, ~>7 
7^=^>X, Ti/flstt'sm) trffLT^TfcJ: 
l\ zfl©a^S (L) ©«&aTE*t. £«Hfi 
^7 (D) KHrg-U £Wfi-£te£ (Q) 
5 0 ALtt7/u^wyK4fcH7;^=^yS^SS* 
L, AR(i7y-^y£^E*1-5 0 
[0219] LI : -AL-CO-O-AL- 



-CO-AR-O-AL- 

-CO-NH-AL- 

-NH-AL-O- 

-NH-AL-O-CO- 

-O-AL- 

-O-AL-O- 

-O-AL-O-CO- 



L14 


0 


-AL 


-O-CO-NH 


-AL~ 




Lib 


-0 


-AL 


-S-AL- 






Lie 


-0 


-co 


-AL-AR-O 


-AL-O- 


co- 


L17 


-0 


-co 


-AR-O-AL 


-co- 




L18 


-0 


-co 


-AR-O-AL 


-o-co- 




L19 


-0 


-co 


-AR-O-AL 


-O-AL- 


o-c 


0- 












L20 


■ -o 


-co 


-AR-O-AL 


-O-AL- 


O-A 



L2 


-AL-CO-0 


-AL 


-o- 


L 3 


-AL-CO-O 


-AL 


-O-AL- 


L4 


-AL-CO-0 


-AL 


-o-co- 


L5 


-CO-AR-0 


-AL 




L 6 


-CO-AR-O 


-AL 


-o- 



L-O-CO- 
L21 : -S-AL- 

L22 : -S-AL-O- 
L23 : -S-AL-O-CO- 
L24 : - S-AL-S - AL- 
L25 : -S-AR-AL- 

10 2 2 1 ] AL {r^VVm^tzJXT^tT-VV 

h«3 7 (d) mx-h*). *i^i^ta (q) flj-e 

[0222] AL* 1 :— CHz CE -C*HCH 3 

-ca ca ch, - 

AL*2 :-CH 2 CH, CH 2 -C*HCHi -CH 
i CH, - 

ALK3 :-CHz -C*HCH 3 -CH« CHz CH 
. CH, - 

AL * 4 : — C *HCHj -CH, CH, CH 2 CH, 
CHi - 

AL*5 :-CH, CH 2 CHz CH, -C*HCH 3 
-CH, - 




CO-AR-O-AL-O-CO- 

CO-NH-AL- 

NH-AL-O- 

NH-AL-O-CO- 

O-AL- 

O-AL-O- 

O-AL-O-CO- 



[0218] ±tes(i*5v^T, ~m<o^m (l) a, 

Ti^^y^ 7;^^^yi, 7]J — wlk. -co 
-, -NH-, -o-, -s -is Jtwtii 
*a» e> £ J; t> sans -*©iiSK-es> 5 ^ i as# 
4Lv\ rffiwlgs (l) (i, r;v^L/yi, 7^ 
-i-yg, 7V-uym, -co-, -NH-, -o- 
& J; 15- S -frbttmt. 5 -ffli©££'>ft < 

z*©jii££ (D tt, JMuyl, 

X, rs-i/yi, -co-ftJ:tJt-o-a»fc45»J: 

fe 5 i Ll\, 7^^«©$Sy^ifc 

ft, 1M1 2T*>5-fc##*U\, 
©KSS^fSH:, 275^1 2T?fe5^i:iS&4U\ 7 
1) - w y£©$Hf amsfc a, 6Mio?js,5riisjf 

>*l±> S&S CM, 7/U*A*, Ao^^F, 
A 7->/W^->g) Sr^TLTV^TtJ; 

v\ -*®S^S (L) ©#MT[^-f, feffllliSRfi 
^7 (D) fc»£U £WS£ttS (Q) izft&t 

U ARtt7L)-^>S§ri:*-rS 1) 
[0219] LI :-AL-CO-0-AL- 
-AL-CO-O-AL-O- 
-AL-CO-O-AL-O-AL™ 
-AL-CO-O-AL-O-CO- 
-CO-AR-O-AL- 
-CO-AR-O-AL-O- 



[0 2 2 0] 

L14 
L15 
L16 
L17 
L18 
L19 
O- 
L20 
L-i 
L21 
L22 
L23 
L24 
L25 



-AL-O-CO-NH-AL- 
-AL-S-AL- 
-O-CO-AL-AR-O-AL-O-CO- 
-O-CO-AR-O-AL-CO- 
-O-CO-AR-O-AL-O-CO- 
-O-CO-AR-O-AL-O-AL-O-C 

-O-CO-AR-O-AL-O-AL-O-A 

-co- 

- S — A T. — 



-AL-O- 
-AL-O-CO- 
: -S-AL-S-AL- 
-AR-AL- 
[0 2 2 1] AL (7A*U>mifr.l$7Ji'tr=-\/> 

M=7 (D) ffl!iT*fct>. (Q) W-e 

[0 2 2 2] AL* 1 : - CHi CH 2 -C*HCH 3 

-ca ca ca - 

AL*2:-CH 2 CH* CH* -C*HCH 3 -CH 
* CH, - 

AL*3 :-CH : -C*HCH. -CH 2 CH, CH 
i CHi - 

AL*4 :-C*HCHi -CH* CH 2 CH 2 CH, 
CH 2 - 

AL#5:-CH 2 CH, CH, CH, -C*HCHi 
-CH, - 



mm 2 0 0 2 9 8 8 2 8 



AL* 6 
CH= - 
AL* 7 



-CH, CH, CH, CHi CH. 



-CH, CH, CHi CHi 



-CH, ~C*HCH 3 -CH. CH, CH 



-CH, Cft -C*HCH 3 -CH, CH 



AL*I0:-CH, CH, CH, -C*HCH 3 -CH 



-CH, CH, CH, CH, 



[0 2 2 3] AL*11 : 
C*HCH, - 

AL*12 : -C*HCH, -CH, CH, CH, - 
-CH, -C*HCH, -CH, CH, - 
-CH, CH, -C*HCH, -CH, - 
-CH, CH, CH, -C*HCH, - 
-CH, -C*HCH, - 
-C*HCH 3 -CH, - 
-C*HCH, -CH, CH, CH, CH, 



AL*13 ; 
AL *14 : 
AL*15 : 
AL*16 : 
AL*17 : 
AL*18 ; 
CH, CH, - 
AL*19 : -CH, 
z CH, CH, - 
AL *20 : -CH, CH, 
, CH, CH, - 
[0 2 2 4] AL*21:-CH, CH, CH, 
CH, -CH, CH, CH, - 
AL*22 : -C*HCH, -CH, CH, CH, CH, 
CH, CH, CH, - 

AL*23:-CH, -C*HCH 3 -CH, CH, CH 

, CH, CH, CH, - 

-C*HCH, -CH, CH 



* AL#28 
AL*29 
AL*30 



-C*HCft -CH, CH, CH 



-C*HCH 3 -CH, CH 



-C*H 



AL*24 : -CH, CH, 
, CH, CH, CH, - 

AL*25:-CH, CH, CH, -C*HCH, -CH 
, CH, CH, CH, - 
AL*26 : - C*HCH, - (CH, ) s - 
AL*27:-CH, -C*HCH, - (CH, ) . - * 
(QD <Q2) (Q3) 



-CH, -C*HCH, CH, - 
-CH, ~C*HCH,CH, -CH, - 
-CH, -C*HCH,CH, -CH, CH 



[0 2 2 5] AL*3l : -CH, -C*HCH*CHi 
-CH, CH, CH, CH, - 
AL*32:-CH, -C*H (n-C. H, ) -CH, 
CH, - 

AL*33:-CH, -C*H (n-C. Hv ) -CH, 
CH, CH, CH, - 

AL*34:-CH, -C*H (OCOCH, ) -CH, 
CH, - 

AL*35:-CH, -C*H (OCOCH, ) -CH, 
CH, CH, CH, - 

AL*36:-CHj -C*HF-CH, CH, - 
AL*37:-CH, -C#HF-CH, CH, CH, C 
H, - 



-CH, -C*HC 1 -CH, CH, - 
-CH, -C*HC1-CH, CH, CH, 



AL*38 : 
AL*39 : 
CH, - 
[0 2 2 6] 

AL*40:-CH, -C*HOCH, -CH, CH, - 
AL*41:-CHi -C*HOCH, -CH, CH, C 
H, CH, - 

AL*42:-CH, -C*HCN-CH, CH, - 
AL*43:-CH, -C*HCN-CH, CH, CH, 
CH, - 

AL*44:-CH, -C*HCF, -CH, CH, - 
AL*45:-CH, -C*HCF, -CH, CH, CH 

, CH, - 

[0227] Mie^i^tts (q) \t s msm^m 
s^jstT^ra. m&m (q) <omsir^ 

to 

[0 2 2 8] 
Utl 2 1] 

(Q4) 



— CH=CH 2 — CH=CH-CH 3 — CH=CH-C 2 H 5 — CH=CH-n-C 3 H 7 



CQ5) (Q6) (Q7) 
— C=CH £ — CH=C-GH a — C=CH 
CH 3 CH 3 



(Q8) 

-CH~CH £ 



(Q10) 

— SH 



2 — CH— CH a 



(Q1L) (Q12) (Q13) (Q14) (Q15) (Q16) (Q17) 
— CHO —OH — C0 2 H — N=C=0 — NH 2 — S0 3 H — N=C=S 



[0 2 2 9] S^ttS (Q) f±, Wl^ltl (Q 1 
~Q7) , (Q8) *fcHt7S^!)S?=A« 

(Q9) X-i>ZZ.ki>W$.L<, 



1~Q6) T'fcSrt^fc&S U\ ftffiSiCfcV^ 
-{XafO^T (D) <Dm.WZlt-£X®;]E£hZ>c 



(42) 
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^fffflta^tas-ets. tfc, i^ffis (q) 

[0 2 3 0] ^fi^ttr w ^afo? 

(Q) £, TK^JR^tfcllT^^SEgEMLfc^ife 

D (-L-R) n 

5frK DliRffllft3 7T?fe!) ; Ltt-*(DiggiSffe 20 
9 ; Rii*«^4fci±7^^ST&9 ;^LT, n 
H47?>^1 2©gfre&3 0 JK©FW^7 (D) 
OtStt, LQ (4fcttQL) &LR (SfeBRL) (C^ 

3 0 R©7^*/^i3\ ^Jg^-»^l»M4 0-e*>S 

U\, RB, /KlfJjmfcfilMiW 
1 TiS 3 0 ©ift^7/i'^u£'r*fe5 r tas#C»* b 

mm^^mm^i^t^x^^ ^mm 

Steffi T*t 5. ^S^JS^fc^trtb^tKtt, r-f 40 
MALXi>^\ S^tt«**A1-5i, 7^37^ 

[0232] 7^370^ fKiittft* £^#EfUJ 
K^Tfe, SKtttiSi* (**i>=7*) 
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Rf-L5-Hy 

S-efe ^ L5 tt, ¥^ifcfi"«©g^ST'fe 9 , 
HylHUcttX-efcS. ±!E©Rffi, i&Tktt 

mZ37bm3 0Xh%^ki>m*L<, 7])-frm<D§t 

-egftSH-c^a. 7-ySf^ Kft/K*S(^Six 

O%£t±Sr1tgit5-t^J;!904U<, 7 0%£Jl±* 
Sift-fSwt*$6.tif4L<, 8 0%£U:3rg^t3 

ayyjg? («, saws** Tttfc^T^ 

TtiV\ R f ©0il£&T!^-f . 
[0 2 3 3] Rf 1 :n-C. Fit - 
R f 2 : n — Cb F» - 

R f 3 : C I - (CF, -CFC 1) , -CF 2 - 

R f 4 : H— (C F 2 ) s — 

R f 5 : H- (CF, ) a - 

Rf 6:n-C, F» - 

R f 7 : ^7^P7i^ 

R f 8 : n-C, Fu - 

R f 9 : C 1 - (CF 2 -CFC 1 ) . -CF 2 - 
R f 10 : H- (CF. ) i - 
Rfll:H- (CFz ) i - 
R f 12 : C 1 — (CF, ) . - 
R f 13 : C 3 F; - 

[0 2 3 4] fufeitid^T, -ffi©aS£H, 7fr* 

uym, 7v-f>m, ~m^Tvmmm, -co 
— nr— (Ritmw^m^i7bm5(D7^jum 

ttdtT^mi-) , -o-, -so, -fcjctwxb© 

(Rf) (Cg^U *»Wtt* (Hy) 

£, Hc|jZf©A7nigS^fftt5„ )i*3, 7;u 
^f^£ 7U-^>S*5j;rj?-«©^TnSSS^ 

[0 2 3 5] LO : ^S-^ 



-SO 
-AL-0- 
-CO-NR 
-AR-O- 



N R - 



L55:-S0 2 -NR-AL-CO-0- 

L56 : -CO-0- 

L57:-S0 2 -NR-AL-O- 

L58 : -SO, -NR-AL- 

L59 : -CO-NR-AL- 

L60 : -AL-O-AL- 

L61 : -Hc-AL- 

L62:-SO, -NR-AL-O-AL- 

L63 : -AR- 

L64 : -O-AR-SO, -NR-AL- 
L65 : -O-AR-SO, — NR — 
L66 : -O-AR-O- 

[0236] mm^on y a, j ~%v^mM>m, 7 

[0 2 3 7] Hy 1 : - (CH, CH, O) n -H (n 

Hy 2 : - (CHj CHs O) n -R 1 (ni45^13 

0 ©Sit R 1 tiiDM^iM 5 1 6 <D7^^v£) 
Hy 3 : - (CH, CHOHCH, ) n -H (nlJ575 

M3o mm 

Hy4 : -COOM (MftTfcijtHCiK 7/U# !J ^MJ!^ 

Hy 5 : -SO. M (Mft^sftlSi^ 7A-# !J AHJ^- 

Hy 6 : - (CH, CH, O) n -CH 2 CH, CH, 
-SO. M (n«57!;S3 0O»», Mtt**JS^*fc 

Hy 7 ; -OPO (OH) . 

Hy 8 : —N* (CH. ) i ■ X" (XlJ/^^yg 

Hy 9 : -COONH, 
[0 2 3 8] y-^yftilTkttK (Hy 1, Hy 2, H 
y3) ^04t<, m^vvt^A K^t>45iS 
(Hyl) 7 £r£tf# 

5), M.J. Schick, Nonionic Surfactants, Marcell Dek 
ker Inc. , New York, (1967) , l&Wf- 7- 1 3 2 9 3^ 

T4vt m&s&vmsr) o . o 1 7bm 3 o m*%©*£ 

B-C*>5rt^if*L<, 0. 0 5 75^1 0fi*%T"fc 
[0 2 3 9] ■fe/Ha-^x^^l/fcUTTtt, -fe^o-* 

Wte&flgJKS^T/i^ffl^S r Ll\, t;^ 
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-ffJMk&tt, 3 0%glT*fc5;JrWSL<, 3 

0M8 0%-?ii)5 eta* U\ 

T-terr- h^v- KDT^Mtmt, 3 0%EiTl? 

£?£U\, t;VP-7i^rMl, 0. 0 0 57^0. 
5g/m2 ^iEffl©*^fflt5^t^f4L<, 0. 
0 175SO. 4 5 g/m2 ©*ffi-CS>5 r 9#4 
L<, 0. 0 275SO. 4/m2 ©ISfflT'&Sri^^ 
fcid^*U<^ 0. 0 3 75SO. 3 5/m2 COfSfflTfe 

[0240] %^m\m \x r^^^ai 

IS), ^7yflM£tt$k ±^n-7^^T7K &3l^ 

«Tte©*^^^m&©^WJ^tf»ffi^, BE Fr] 

«^M©^Ji-fi, 7 5 K (M, N, N-^^^v-^ 
7 5 K) , JM/**^* Vt'fA'XA'tti/ 

K) , ^fpg^i (M, ey-^y) , ^t** 

1, 2-v\* h^rv-x^y) ^^H5„ 7^^;Wn7 
[0 24 1 ] MSoittt 4&\<0%& (M, ^Uffl 

L3-f^y^ ^^b^7t7p-7-fy ! !' 

y^-^^7t*73-r^>^ W^f^y 
^ /<-n^T^y^&) £«t!>*J£-c-f 3„ saw 

tiSS (^^y'^7^) iaiR)$*fcr-YXnx-r y^jR 

fatt^ii, IEiRittl^#U-C@St5 0 STEfbfi, 
f-V * y ^fc 9 B tt^(^ALfcfi^t4S (Q) 



m¥f¥f 2367661 -§\ IU2367670 %<D&WB 
♦12*) , y^-TJU (mm 2 4 4 8 8 2 

ft^fe (*B#f?2 7 2 2 5 1 2#0J»»|5*) , m 
*yy{t&% (*S#fF3 0 4 6 1 2 7*, IH 2 9 5 1 

7 5 s ^nmrnmim ^ f y 7 y 5 ^v-^ 

(*H#ff 3 5 4 9 3 6 7^Bj»ffil$) , 

wavy x.i-*Wc&m (#BMS6 0-1 0 5 6 6 7^ 

^ *H#fF4 2 3 9 8 5 0 9B3ftll*f3ft) fc4tf*- 
*H-^7y->Wt^* (*S#fF4 2 1 2 9 7 O^rWm 

mm) ^4tis„ 

[0 24 2] ^a^ifefflrofefflSfi, £$jft0g££ 
©0. 0 1M2 0**%T*&5rtaSjSf*U< N 0. 
57bS5iS%-e&5^t3js$f,fc&4U\ r-f^ 

fflV^Sri^ff LV\ BMt^^^^-tt, 2 0m J/ 
cmZ »S50 J/cm2 -Cfe5rt*ff4L<, 10 
075S2 0 0 0mJ/cm2 T'foSr &K|f4 U 

H*LTt>J:t\ ft^ttg^fflioJSSBu 0. 1^5 
5 0^mT^5;iiWiK, 175^3 0 j/mty 
L<, 5 755 2 OiimT&S^itfMI 

WH2jfflf©J?£ (±1E©#* UMfcffl) ©¥#©J#:£ 

^(Dw-mm-hmx 5 075^9 osx-fes, bm&bl 
ftm^Mm&MtDmz-jjfa xmm Lxmt 

LX V > 5 ft b !±\ ^©»« fcotfc BMftV \ 
[0 2 4 3] f^af^ y^Sfttt^OfttllOA 

HRfcl 8 0 75^3 6 OJf, &£L<{41 8 OJf £S 
£T2 7 0g£T") (CJSCT, «ta (ft3-<<±10J* 
filrt) ©:8gift5 4 5tffliH-3ri^#£Lv\ « 

Wt^;^ ffifc143B-<Bfc 14, 1 8 0 75M 3 6 

h £Z*Stffl^5lt£!4, 7^3fO 
tt^©fcC*L^(4, 9 0 75^1 8 0g(DffiHT-fe51 



(An (a) ) (4, STNS$?f§i?^<7W a ©gJSff* 
[0 2 4 4] m&m*mi flJft Lfc 4 5 fc, 

K^ra-efcs. sTNM«B H H ^^a(4, stnim 

f±3K©ft#Mf b *5 4 tf* Ji f) (DM! iJ f-ES £ ti 
fc-*f 6.45. $&^©#tOTstt^© 

10 Eft* ft if^af^^ Melfe^ ©IBft^ft t © 

IS«fi, 3fc^*t«^- H^Sv^^/v©#« H B 

w©7-f^^ (n^«3 7¥ffi©ffi^ft) tii\ 
»Bi^©fet*ft^^mT, siwti^fti (±i 

£»fr©g*@*ii (flJT*#**£44*fl) ifilftJI© 
20 Sattt^^ftWtSitSfcliSW^l^fi 1 (±iog 

[0 2 4 5] 

[Hffifll] #3 1 0 Ojira, f--TX2 7 0 

mm X 1 0 0 mm© h U 7ir ^vv-feA-n — 7>T /V A 

{■7i?*y?s f±¥3|7^A (ffi) S) WJ^ff 
ftHTffl^fc. TKOT^JA«=ijK!Jt" (PA 
l) fc4tfh y^?/v7 5 yg\ hy^^;w7 5>^7 
^ U yufta * P LT 2 0 as% t ft 4 4 5 e, 

^^y-;vi*t©iS^« (^*tb=3 0/7o) \z 

fc 0 i oo°c©gjiT5^r H mMt, ^©s 

[0 2 4 6] 
[jt 1 2 2 ] 

(PA1)— (CH 2 -9H) M (CH^H)^- 

COOH CO-0-n-Ci 7 H 35 

[0 2 4 7] mnm<D±\Z, VXT<D&!£<Dmfim%^? 
40 * h^-^3>fetc4t)l*Lfc 0 
[0 24 8] 



TIE© ^ => t A v V «Hlttft^» ( 2 ) 

Tfa©^7-7*#ffigtt^j 



8 oa*^ 
2 oaani 

o. lSftSp 

(*) m 

0. 2S»gR 
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<45) 



4#BH2 o 0 2-' 
ss 

1 8 5 mmu 



9 8 8 2 8 



[0249] * * [ftl 2 3] 

x -r X a ?>f y £*fittfc£* ( 1 ) 



R 



[0 2 5 0] 




[0 2 5 1 ] -A 
[ft 1 2 5 ] 

C3H7 

n-CgF^-SOa-N-CHsCHaO-tCHaCHgOJ^-H 

30 

[0 2 5 2] 1 3 0 °CT' 2 ^PsM* LT, 

fc 0 *©aure, 4mmmmifiu 

£AttU (Multi Chanel Photo Analyzer, 

y-f^b^S:*«)fcti5, 2 3 0-2 5 0Stfco 
fc. 

[0 2 5 3] SUK, *fWSMlMW^7^3* 
(PA20) ~ (CH2-CH) 70 — 
COOH 

— (CH^HJa,,— 

C0-O-9H-NH-S0 £ 
CH 3 



r^y^ffifittft^fti (2) »«^fi^St^L 

|^]L-CV>5as, totii-CV^iV^lfltv'-hSr^L 

WW-f-yay (Re) SrfflfeU ^O^Sft^ 
14^ £> £*#>fc t - 5 , 8 0-8 5gf*o 

&m (1) *5«ttjt (2) jtAifc, ^e>*tfc«fi*^ 
to^-c, ^yyyy--^-£ffl^T, ffifii^-r- 

^aV (Re) &ffl£L, *<0ffi£1r/V®J?£-l?Sl5 r 

[0 2 5 4] [J|Jfe#j2] 7* !)A«=i#y^ (PA 
1) fcftAT, 21 (PA 2 

0) ^^ifflv^c^i, aasffli trantcjfcmtttj/ 

[0 2 5 5] 
[ft 1 2 6] 



[0 2 5 6] [»|3] 7^^Hn*'P-7- (PA 50 1 ) fiftx.T, TE©7 * J) ^3 *° JJ -r- (P A 4 



(46) 
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o) zmm^mmz, mwn tm^it^MH^ 



* [0 2 5 7] 
[ft 1 2 7 ] 

9H 3 



(PA40)-(CH 2 -CH) 70 (CHa^go- — 

COOH CO-NH-fj-O-n-C 10 H 21 

[0 2 5 8] [HJ6094] T?<)jm=i# ] )-?~ (PA i^fetoWI^Il 7 0gT"l)ofc 0 
1) KiXZ-X, TlE©7*JJA'»3#!)v- (PAS [0 2 5 9] 

0) £H3US^fc£JW±, HHMl tlSCjt^iiv' 10 [ftl2 8] 

(PA50)-(CH 2 -CH) 7O (CH 2 -CH) 30 - 

[0 2 6 0] »l«Lfc)tW ★S^»S^«I4:PpJBLfcfc^5, 



IS© Lfc 0 AMffili)feS©Kfett t ffitrtlllM©M 



[ 0 2 6 1 ] [11*096] KT©*lfi!c©^«il*ttJl 



mkitffl£tSii?K.mWL1Z. i^fcSTNl&U [0 2 6 2] 



TtB©-f-f * 3 x -f y 9 m^mt^m ( 3 ) 6 3 ss& 

mmix-R^itT4x*T4vtm&m&m (2) 2 7mss 
Tts©s^tt^a^j ioasa 

■fe^n-^TiTT 1 - h^V^- h (CAB 5 5 1-0. 2 , >f-* $ 

*/i^tl» o. 5mmn 

^/l/xfy^|s> 18 4. 5Mfif|5 



[0 2 6 3] 



* a [ft 1 2 9i 

T^X3r^j/*«lttft;6«l (3) 




i 



O-(CH 2 ) 4 -0-C0-CH=CH 2 



[0 2 6 4] 



Ut 13 0] 
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H 2 C-O-(CH 2 CH 2 0)|-C0-CH=CH 2 
C 2 H 5 -C-0-(CH a CH 2 0) m -CO-CH=CH a 
H 2 C-0-(CH 2 CH 2 O) n -CO-CH=CH 2 



(l+m+n=7) 



[0 2 6 5] mi&M7] Jp£ 1 0 0 urn, f--fX2 7 
OmmX 1 0 Omm© h ]} 7±i~JV±jVVS— 7*74 iVk 

#tUTfflV^ 0 TIEOT^DA-KajSP^- (PA 4 
1) is.fctfMfxfvUTSyfr, h5x^7 5V««7 
^ !> /U^=2 *° y v~i^*f LT 2 0 S»% t fc3 1 5 

(PA41)— (CHj 



fc. »*JI4\ 1 OOT^fiST'S^ffctjIU ^Wit 

[0 2 6 6] 

[{t 1 3 1 ] 



_ { , H)eo (CH2 _chj 4o _ J~^y/^ 



[0 26 7] ElRlBlO±t, «tf 1 fclSWKL-C** 3S69J(^ 7R¥Ef^S*^lV^T7y^7 WP-fe^£#j$ 



mmmzmi&u ^mMty-^fwu^ Eft : 

^&*^*«->"M-{l*&A»L, (Multi 
Chanel Photo Analyzer, jztiffl? (ft) S) Srffl^T 

2 3 0-2 5 Og-C'fcofc., 

[0 2 6 8] ^K^ttlS^S^bxV^^ 

x^y^ffiiittft^ft (2) m^mmmm^t 

f-fav (Re) SrSISU J E-Oft*«#tt*»e>¥» 

(PA51)— (CHj-CHJeo— 
COOH 

9H 3 

CO-NH— O- 



[0 2 7 1] [I«9] 7^/«3*l?- (PA 
4 1) tcftx.T, TfE®7* y /H^TKy-7- (PA 6 
0) Sr^ifflV^fcfiWtt, HJ6«7tl^«t3fc^f*-> 

[0 2 7 2] 
Hfcl 3 3] 



U -fe^rt ic±fe©rV ^f^i; ffiplttft^ 
(1) tail* (2) mALtc, %bhTcm&±Mo 

y (Re) £«U *©ft*'fe/l'©W*T?M4wtH 
J; 9 An&**fct '6, 0. 0 7t&ofc„ 
[0 2 6 9] [2mm] TtVA&atfV-*- (PA 
4 1) (cft^T, Tffi©7^ y;^3*°y-7- (PA 5 

1) imm^ma, Mmm7 tmm\cyt^m~y 

[0 2 7 0] 
[ft 1 3 2 ] 




^CH 2 -CH) 30 — 
CO ~NI 



[0 2 7 3] [&jfc«|l 0] 7* #y-r- (P 

A4i) Kfti-c, Tia©r^y/w^=>^y-7- (pa 

7 1) £HSffl^fc£WMi, IM7i^3M^ffit 



#H 2 0 0 2 - 
94 



* [0 2 7 4] 
Htl 3 4] 



(PA71) — (CH 2 -CH) eo (CH 2 -CH)^- — / o- 

GOOH CO-O-^y 7 



[0 2 7 5] [HJSW 1 1 ] ESFJ 7 T 



ftv^hSr^-C, 13© (e) fC^i-*5t©STNS! 



7* hjfcas5£iJi©6gfcisa5£;&-ei 2ogjy±, ± 

T-ei 5 OfiEUifcfeJlfc. 

[0 2 7 6] 1 2] £lT<B»8©*¥«Jjl#tt 



■jR#i:i±iIgt5J;5i;iiaeufc. #p>frfcSTNl!ifc$K [0277] 



Hffifj6 fl^fcT^^T^ 7^«sf B tt^ti (3) 6 

mm 1 Tffl V^CtV ^3f^7? ffii&ttf fc#tt ( 2 ) 2 7 MSB 

M>Vxi-7,7^7—^^V-Y (CAB5 5 1-0. 2, ^-^h?^; 

#/H±$D 0. 5SS^ 

^ ffr^ffrir Y> 18 4.5 



[0 2 7 8] [HJtffll 3] JpSlOO/im, t-Y**2 ★ 0} i^?LT, 5li»/.iR^ilLfc„ C<Djg»£ 
7 OmmX 1 0 0mm© MI T± ! ?/l'±/l'V-X7 4 A /^-^-^-^ffl^TS^jf $©±t 1 wmWj?$[C 
A (7-^^, g±?X7^A (#Q fl) *3S93* WSJ! ft, 1 0 0°C©fiST*5#M?£jj&U 

201) tsitf h y xf-zur by ifyVT 5 > [0 2 7 9] 
#7^ ])/Hn*'y^|;»LT2 0fi*%ifc5.fc5 [ftl3 5] 

fc, *?;-/Ukkk<Dm£m Cg=fitt=3 0/7 ★ 

(PA201) — (CHa-^HJgo (CHa-CH)^— 

COOH CO-0-CH 2 — n-C 7 F 15 



[0280] uMm±i^ mm 1 t p» lx%^ 

^*¥»>-H«£A*}U (Multi 
Chanel Photo Analyzer, ^glrf (*} $0 £JS^T 
ttM©{lMW£m\ y^^h^S:**fctr^, 
2 3 0-2 5 OSt'fcofe. 

[0 2 8 1] fflfc, 3t^m^ffill«^br^^ = 
x>f i/^Walttft^J (2) Ir^fcMi^lif-L 

^D^T^^^Tt^ffifiv—hi^Lfco ~©-> 

-bfco^T, ^y 7yt—s>~&M^x. ffirtu'^— 

> a y (Re) 3«U 

£i£>, 8 0-8 5° T'fcofc. SfelC 



(l) (2) ^ALf: 0 fcbftfcSfi-fe^fco 

y (Re) SrSI^U ^©ft*i?^©J¥^^fiJS;t(c: 
iOAn**ftfei:;5, 0. 0 7ffcot 
[0 2 8 2] [HfiWl 4] T^y^^jKy (p 
A2 0 1) Kftx.T, T%to79VMka#9-?- (P 
A 2 1 0) fcR*ffl^fc£tfU±, 3 i^«iC^ 

f B feft^»©¥}M4£(±, 7 0" t-feofe 0 
[0 2 8 3] 
Kfcl 3 6] 



(49) ! 

95 

(PA2I0)-{CH 2 -CH) 70 (CH 2 -CH) 30 - _ 

COOH CO-0-CH a — f_ VcF 3 

[0 2 8 4] imm\ 1 5 ] 77 y 1) (p * Itt^ftO^Mftft (1, 

A2 0 1) CftxT, TI3©7^y^g63*y-=?— CP [0 2 8 5] 

A2 2 5) SrHfiffl^fcEWfi, iMl3^f« [ftl3 7] 

(PA225) — (CH 2 -CH) 80 (CH 2 -CH) 2Q — 

COOH CO-0-CH 2 -CH 2 -CF 3 



[0 2 8 6] [I»J16] (P 
A2 0 1) TflE07*y**=ii!fy-e- (P 

A24o) imtm^zxmt, nrnmistmrn^yt 

Ef B f4ft^ft©¥^^il, 7 5° T-feofc 
[0 2 8 7] 
[ft 1 3 8 ] 
(PA240) — (CH 2 -CH) TO — 
COOH 

9 H 3 CF9 
~(CH 2 -C) 30 - / 

C0-0-CH 2 -CH 2 -O-CO— ^ V 

[0288] mmm 1 7 ] 1 3 -e#j*ufc*^ 

ftR^-hfcffl^T, El 3© (e) l^tiI»STN 



3SS i^1"5ffiT% « B B B i^©#«« H m^©Efi#[S] 

f 7 * Mtas 5 w±©£jmw>££t* 1 2 og^±, 

20 ±TT*1 5 Og^±#feixfc 0 

[0 2 8 9] [HJ6W 1 8 ] aTwajjM^WH^tt 
JfH«£JiV^£Wf±, HJS0IJ1 3tN#tLT^ 
h SrffrS LTffW bfc t r 6> HJEfll 1 3 h ® 

[0 2 9 0] 



1 T*l V^fcrV ^7^7^ &|i Wb£*S ( 2 ) 2 7 fi#gR 

w^ a r9 0 7, EifcfvW*- a*) fi) 

•t;vn"XTirT-h7"^t/-f (CAB551-0. 2, Wy^r $ 

tf/i-ffiK) 0. 5MJJJ 

^^;Wzn^;U^ by 18 4. 5 MaSP 



[0 2 9 1] [jUSfill 9] JiSlOOum, *>fX2 
7 OmmX 1 0 Omm© F ]} 7±T^±/UU~^.y ^ 
A 07v^ y *\ g±¥H7^A (ft) M) 
WtLTffl^t TfE©7^ JFA-SajKy-*- (PA 
3 1 0) jSiWMJ^f'/i'T^ytr, M/^^/WTSy 

as 7 ^ y /ne=> y ^-{i*f ut 2 o Jts% t * a £ ? 

t, ^ 7 £©?!£#$; («t=3 0/7 

0) «§#U 5ig%^4rflS!lLfc 0 r<0»jSi, 

fcfiLfc. S&ftfl*, 1 0 0"C©iajR-C5^IBft*U 

[0 2 9 2] 



Iffcl 3 9] 
(PA310) — (CH 2 -CH)eo— 
COOH 



[0293] e^'«o±c, m&wi kmmzLx%¥ 
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?fif B ttft^ft (2) fr|£^fc&l*M±Eggk:LT\ [0 2 9 4] [»)2 0] ^T©IM©*^JI^tt 

T> ^U7°y^-^-lrffl^T, Ifil/^f-Vay [0 2 9 5] 

(Re) £SJJ£U ^©^gft#tt^^¥^ffl#4#$:** 



TIBOtV ^ =3 r ^ v *ttftttfls£* ( 4 ) 9 1 S*^3 

T-fe^HfcS 2 . o %, ^f- y /Ht^ 5 2.0 %, fStP&iHTl 3 0 0 0 0 CD 
-tr/kP-^r-trx-l^^l-'-h (CAB— 551-0. 2, ^^F?^; 
A^ttSJ) 0. 2 5fi#ai 

3 . o % r/^ y Mbit 5 0. 0 %, Sfe^^f* 4 0 0 0 0 © 
t;Vo-77tf- b^U— h (CAB-531-1, -f-J* Wy-ir 5; 
ttS) 0. 2 5fififS 

x^^^lM Kltthy^fo^n/^Fyr^y^h (V#3 6 

o, (**) 30 gftfttt 

^ f/Pxf/^ f > 12 0 afiS(5 



[0 2 9 6] ^ }£ [ft 1 4 0 ] 

T4ttT-4v>>*am.Kfim (4) 

R 




-O-(CH2) 4 -0-C0-CH=CH 2 



[0 2 9 7] 




[0 2 9 8] If b^Xfc)t^tt«->-bcOAn d^)Sft5 
5 OnmtiSV^-caJSLfcfcri, 8 8 0nmT'fco 



[0299] **jftji*ttJi**«a»e)*-r9A' 

40 ft^«iAS||g«{cSEKiaiRlLT^Sa5, fetftTWj: 

!W*-*-«rfflV*-(\ ffirtW-T-i/gV (R 
e) £«U 

t ^5, 8 5-9 Og-efcofc. 

[0300] [*i£«sj2 1] (p 
A3 10) KftjfcT* TE©r^ 3 ^Sta (P 
A3 1 3) &|3*fl§^fc£WM±, HWJ2 0 

50 [0 3 0 1 ] 



HIS14 2] 
(PA313) — (CHa-^HJeo 



— <CH 2 -CH} 40 - 



[0 3 0 2] [S1M2 2] 7?y^l3*ly- (P 
A3 10) KlftjfcT, 7fB©7^!JA-®=/KjJ-7- (P 
A3 19) ^PtfflWc^il, Mffil 2 0 i: 10 

&tt^*50¥$M*tti fi, 8 5 «-e & o fc c 
[0 3 0 3] 
Hfcl 4 3] 

(PA319) — <CHj,-CH) 8D — 
COOH 



[0 3 0 4] [S6DI2 3] 7^y;Hl3jK!)T-(p 
A3 io) tfttr, Tiaoj>i^^y;nfe3xKy^- 
(PA3 3D mm^tcsxm, mmmzotmrn 

[0 3 0 5] 
Hfcl 44] 

9H 3 

(PA331) — <CH 2 -C) 60 — 
COOH 

30 

[0 3 0 6] [IS|2 4] 

(tSIMIOM) 7^*1^240^ And 
# 8 8 0 n m© S TNSfi-fe/KDTfllt, HUM 1 9 T? 
fmLfc3te^ffi«v- N & 2 ft, *^M*ttlfll*f6] 
sH*£fctf> #¥WJI#l4I©5*-f *="7V s^tfMlft 

SgffioSfeldrft) as-g^5J:5fcJI£!5 3**fc. r© 40 

7^^^ i ^^©^ttj&itt^ 

0S.-fe/WcW fl1tfc D -*f©4I3fcK£*n* 

= ^Mimx'W V s t Nmm&mmmm l 

fc 0 # feftfc S T NS«H»^S&-mjE*M Lf- t 

StTl 2 0SEt±, ±TT'l 5 0«K±fte>ftfc. 
[0 3 0 7] [HJfeM 2 5 ] 50 



#12002-98828 
100 

(Sii^gg©ft») SM^Hl-S^Og, And 
# 8 8 0 n m© S TNRft-fe^©Tflll-. SMll 2 0 T? 

mLit%mw*y- h ^ i ft, 3fe^s*tti«^ifi] 

^v^^CIS ^©3fc3Mf&« v-- F 

■■t/i'S:flfi>J#t>*5jSK:*3V^-C, tV^tv y^Sfi 
tt^t«H B B-fe^©#« B att5->^©rV 
SctS ± 5 fc, F frttii-fe/i'tS 5 Wit 

fc D SbK, -#©il)tte^p*-=^ffig-Cl^ fl- 
it, STNSfcfilJ^gaSrflsfilLfc. fcfcftfcSTN 

±, ±Ttf 1 5 OftEt±#b*bfc. 
[0 3 0 8] [HWJ2 6] ffS 1 0 0(im, 1MX2 
7 OmmX 1 0 0mm© F 1) 7±i~/^±^P—^74 )V 
A (7v?*y*, m±m&4A'J* (IS) S) SrSMS 
jtftiUI^fe. TB©7^H/HSfc=jKyT" (PA 
4 i o) tJiWhy^^r^y*:, MJ^^z^y 

^^y-^t7kt©M^g (Mtt=3 0/7 
0) IdSflfU 5Sfi%«JKSrSiSUfc„ £©*&$£, 

^©SB^7t>^feffiLT, lEftIiMj£Lfc D 
[0 3 0 9] 

(PA410) — (CHa-CHJe,,— 
COOH 

-tCH 2 -CH) w — 



^h^Q-cechQ 



[0 3 10] E^ii©Jit, HJfetfjl t^SlcLT^ 
iJ£Lfci:r6, 4 4 0nmT?Jbofc 0 B^M©7t'"^ 
1 2 OJSTfe-ofco 

[03ii3 sutc, >m®&ismmmfrt>T4xx 
Tjvtmmitsm (2) »\fc^iif3t^L 

ft. ^©v—hfio^T, T'y^-^-SrfflV^T, 

3V (Re) £iJ£U *©^gfti? 
t4/5^¥^S#^***fcii5, 8 5-9 OgT-fco 

[0312] mm\2 7] T^y^»3jj«y^- (p 

A4 10) RlftxiT, TIB©7^y;Ht3^y-7- ( P 

A4i6) ^^sfflv^c^ii, mmm26tmmic^t 



(52) 

101 

[0 3 13] * 
(PA416) — ^CH 2 -CH) B0 — 
COOH 

™<CH,- 9 H )40 - 

CO-NH— f_V-CO 



[0 3 14] fte,nfc3te*M*">-hOAndSr«fi5 
SOnmd&I^TiJ^Lfci^ 8 8 0 nmf$)O 10 
tz 0 x>^7V^« H m^©^* 1^ 

[0 3 15] [SMJ2 8] T^!J^3JKD^- (P 
A4 16) TE07^J*i34!!l-7- (P 

A4 2 0) £H3*JS^fc£WM*, Jltt«2 7 tittle 

f H tt#^©Wl#^Ji, 8 0ftT>fcofc 0 

[0 3 16] 

[ft 1 4 7 ] 20 
(PA420) — <CH 2 -CH) eo — 

ch 3 C00H 



[0 3 17] [H*W2 9] r^I»A«3SflFv- (P 

A4 16) [iftx.T. Tta©^^^!J/H3*'^- 
(PA4 4 1) fc|!»ffl^fc£J0m, 3e6«2 7ilH«f 
fc#^fi«S'- N*{«LTP«Ufc 0 f^a^? 30 
^«iA^©¥i&ffiM£f^ 8 5-9 0fT*&of; 0 
[0 3 18] 
Hfcl 4 8] 

9H 3 

(PA441) — (CH 2 -C) 60 — 
COOH 

[0 3 19] [**M3 0] 40 

m&mmom) 5^*1^2 4 og. And 

#88 0 nm© S TNfSi-feA-OTfc 2 6T* 

t* -f * = 7- a v 9 1 m&*A>nwffi&&& 
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* lit 1 4 6 ] 



fc c #&*Lfc S TNS*ft*wSMl;:«BE«rl?2« Lfc t 

£ST*1 2 0&EU:, JiTT*l 5 0g^±#fctlfc o 
[0 3 2 0] [US$13 1] 

{«iS*^g©M S^* N#^ 2 4 Oft, And 
# 8 8 0 n m© S T NStfai^WTllIt, Hi£#J 2 7 T* 

^ffi©fefdjfa) *-Srt5J:5tW!9^i3*fc c :© 
= */mWX~& <3 tttt, S T NSifci*iFgffi&fER L 

fc&fi 2oft^±, ±tci 5oaK±#e>*ifc B 

[0 3 2 1 ] 2] 

(ffifiJg©ft4S) J¥£ 1 0 0 pm, t>TX2 7 OmmX 
10 0mmfflH7tf/Vt;Hi"7; (7i/$y#-< m 
±%%~74fcb> (m M) LTffl^t 
HfiMl 9t*i^fcT^!J;H3#y-7- (pa 3 1 
0) £J;tfhy^7W?> (7^3)yV#3#JJv-«) 
2 o as%) «\ ^ * / tR i ©iS^fflE («t 

= 30/70) i^*LT, 5mm%m$mmLti 0 
©J¥£ <$«©J¥$) KitefliLfc. a*st, loo 

"C t JPia Lfc£M£ 5 m , £8*1 L 

[0 3 2 2] f~ h ©ffS) *Jfe«iJ 2 0 T'ffl 

^tf-f^af^ ^^ffiffafeft^ (4) 1. OglC, 
7tfMtt2. 0%, ^y;Wtft5 2. 0%, m- 
W13 0 0 0 OC-fe/VP-^T-tx- h7>U- h 

(CAB-5 5 1-0. 2, -*C~* 
It) 10mg, 3»J 6 -Cffl V ^J^tKM 10 0m 
g, HJE^J2 0T?fflV^fc*>f7^J2 OmgtSiVTIE 



103 

[0 3 2 3] 
[ftl4 9] 



V 
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[0 3 2 7] 
[ft 1 5 0 ] 
(PA505) 



CH 3 

[0 3 2 4] 3JtV>T?, ±flB©3t^WS51£gm*j§ffiSr 

2 SttMLMIn-^lM 
«tT5^ra^tt$*feSE, M&JS3 OTCW^JBn- 

sasfcaefciKAS-frfc. Mitii (urut 

OTA-V I OLETPRODUCTS (ft) $k UV 
L-5 8 (16W) ) £€fflU 1 Of>««Mtt 

y (And) £i£;S5 
5 0nml:^itffltU^5, 8 2 0 nmT"&o 

tt, 2 4 0^T'fcofc 0 IKJ* (d) fi, WJffllgtfio 
fcfc^6, 6. 7/imfJboft. 
[0 3 2 5] [*SM 3 3 ] 

v—b^ffl^T, 13 (e) t^1-#3g<7)STNMw B B H 

a*§£t*ft* Lfc. t mm b t 

*tflt->- N w * =" t 4 v V ffifift^offiiRi^iti fc 
M«#tt*Kfltt^OElRl^lRl t <D%mt, 4 5 gtW 

Yit$5$X±<D%&mmtf&£X°l 2 0ft£l±, ±TT- 

[0 3 2 6] T^^^U? 
- (PA3 10) Idft^T, TfE©7^ ))A<m=itfy-? 
-(PA5 0 5), (PA5 2 3), (PA5 3 2) , 

(PA701), (PA7 2 7), (PA73 1)*SJ: 
(PA 7 3 2) Sr^ft^ftlRlWl^fcEilfl-li, $ffi0!| 
3 3*Jit/3 4t^l«iCLT, fifaE, 7fe^lHfv-f 



— (CH 2 -CH) 40 — 




— (CH a -CH) 30 



— {CHa-CHJeo- 
COOH 



[0 3 2 8] 

[ft 1 5 1 ] 
(PA523) 

— (CH 2 -CH) 75 - 
COOH 



[0 3 2 9] 
[ftl 5 2] 
(PA532) 

— (CH^H^o- 
COOH 



[0 3 3 0] 
[ft 1 5 3 ] 
(PA701) 

~(CH 2 -GH) 70 - 
COOH 



— (CH a -CH) fi — 9H CH 3 

CO-0-CH 2 -CH-CH 2 -0-CO-C=CH 2 

[0 3 3 1 ] 
[ftl 5 4] 
(PA727) 

— {CH 2 -CH> 70 ~ 
COOH 



— (CH 2 -CH) 5 — OH CH 3 

CO -O-CHj-CH-CHj -O-CO -C =CH 2 

[0 3 3 2] 
[ft 1 5 5 ] 



— (CH 2 -9H) 2S — 



— (CH 2 -CH) 70 - 
COOH 



— (CH 2 -CH) 5 — (pH 3 

CO -NH-CH 2 -CH 2 -O-G0 -C=CH 2 

[0 3 3 3] 
lit 1 5 6 ] 
(PA732) 

— (CH 2 -CH) 70 — 
COOH 



— (CH 2 -CH) 25 — 



— (CH 2 -CH) S — OH CH 3 

CO -O -CH 2 -C H -CH 2 -O -CO -C =CH 2 

[Hi] STNMffif B ^gilro«ES!i^ai U7) <D 

[S3] ST NlW a S*Sig»l#$£^t«l SB"? 
[04] STNSfMS^SgW^SftCO^T, if 4 
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* [0 5] STNSSf B *^ga©#^toV>T,- SU© 
UV^^W*lRjSr*1-¥iSllI-efc5. 

1 Rfi-fe* 

2, 2a, 2b jfe¥«fr>-f 

3, 3a, 3b m%Wi 
1 1 JRft-fe4'©±KtR 
'12, 14 ffiS-fe^WElSlS 

13 *R*iltt^©J^#»Flfc 
13a~13e 

1 3 t frRffi^tt^l©** 

I3x, I3y IW»*tt^©ElSlltfc¥fTa:iBrt 

l 3 z *K»Stt^F©J¥^lR]OJB5f* 

1 5 ftft-fc/uoTfflfi 

2 1 ?^3f^ j/ ^aijffi^wJSffWRft 

2 1 a ~ 2 1 e T^^T^^ fSffatt^ 
2 1 t ?4*zxt4 yVw&W^m^n-h- 
2 1 x , 2 1 y f^3f^^ «fl*fl^©ElRl« 

2 1 z 7^3^-; ^fiffi^OJP^lRloSJr 

22 mm 

2 3 SJJJSfcfr 
BL /<y^7^h 

DDa, DDb, DDc, DDd f 4 7, 37-f -y 

RDa, RDb jfcJrfe/KDEfllSE©? VlsflSfa 
T A a , TAb ffift&MiMA 



[02] 



(56) 
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(51) Int. CI. ' ttSUIB* FI f-ta-K(##) 

C 0 8 F 216/14 C 0 8 F 216/14 

220/06 220/06 

220/22 220/22 

226/02 226/02 

226/06 226/06 

228/02 228/02 

228/06 228/06 

236/02 . 236/02 

G0 2F 1/133 5 0 0 G0 2F 1/133 5 0 0 

1/1335 5 1 0 1/1335 5 1 0 

1/13363 1/13363 

1/1337 1/1337 

5 0 0 5 0 0 



(31) % ftf|2000 - 1 74829 (P2000 - 174829) 

(32) g&0 ^12^6^12 0(2000. 6. 12) 

(33) M5fe*±SIH B* (J P) 

(31) H5fc$ti!jS#-^ #g2000-219572 (P2000-219572) 

(32) «ft0 ^12^7^ 19 0 (2000. 7. 19) 

(33) #5tt|iia 0*(JP) 



(72)3&E# Will ^ 

#£JI|JjffiJ£#ffi*j@210#fli t±9* 



F^-A(#%) 2H049 BA01 BA46 BB03 BB46 BB49 

BB51 BC05 BC09 BC14 BC22 
2H089 QA16 RA05 RAIO TA04 TA09 

TA14 TA15 
2H090 HB07Y KA05 KA08 LA06 

LA09 MAOl MB01 
2H091 FAUX FA11Z GA06 GA13 

HA07 HAIO LA30 



4J100 AA15Q AA20R 


ABO OR AB02R 


AB04Q AB04R 


AR07Q AB07R 


AB08R AB09R 


ABIOR AC21Q 


AE02Q AE35Q 


AJ02P AK03P 


AK08P AL04Q 


AL05Q AL08Q 


AL24Q AL26Q 


AL62Q AL66Q 


AL91Q AL91R 


AM17Q AM21Q 


AM23Q AN04Q 


AP01Q AQOOR 


AQ06R AQ08R 


AQ11R AQ15R 


AQ19R AQ26R 


AQ28R ASOOQ 


AS15R BA02Q 


BA02K BA03Q 


BA03R BA04Q 


BA05R BA06Q 


■BA11Q BA12Q 


BA13R BA15Q 


BA15R BA16Q 


BA16R BA18R 


BA23Q BA29R 


BA34Q BA35Q 


BA38Q BA38R 


BA40Q BA41Q 


BA53Q BA56R 


BA59Q BBOIQ 


BBOIR BB03Q 


BB07Q BBIOQ 


BB11Q BB17Q 


BB18Q BC04Q 


BC12Q BC26Q 


BC43Q BC43R 


BC44Q BC48Q 


BC49Q BC54Q 


BC54R BC65Q 


BC73Q CA05 



JA39 
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